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The dominant paradigms of the past decade involve the preservation of
biodiversity through the use of landscape corridors and buffer zones, as well as the
integration of economic growth through sustainable use.

The International Biosphere

Reserve (IBR) program, as defined in the Seville Strategy, encourages locations already
involved in conservation to continue to protect biodiversity and foster harmonious
relationships between humans and their environment through sustainable development. An
excellent example of an IBR is the Mammoth Cave Area Biosphere Reserve (MCABR) in
south-central Kentucky. In order to measure the significance of the implementation of the
Seville Strategy in the MCABR, a methodology was developed which not only measures
the implementation level of the Seville Strategy, but also the policies involved in the
implementation procedure. Twenty-four indicators, designed by the authors of the Seville
Strategy, were analyzed.

These indicators were broken down into three categories,

administrative, research, and educational indicators.
The results of the analysis show that the implementation of the MCABR has had a
significant impact on the biodiversity, environmental management, and sustainable
development of the Mammoth Cave area. This methodology has the potential to
successfully measure other IBR programs at the local, national, or international level.

CHAPTER I
INTRODUCTION

Biodiversity is a compelling concern among scientists and environmentalists around
the world. In North America alone, more than 500 species and subspecies of native plants
and animals have become extinct since the initial settlement of the area (Chadwick, 1991).
Despite the efforts of ecologists and environmentalists, this trend is continuing. Even
though the United States has an impressive system of National Parks, wildlife refuges, and
other preserves, seven listed species have become extinct just since Congress enacted the
Endangered Species Act in 1973 (Chadwick, 1991).

Though parks, refuges, and reserves

have helped and are helping to alleviate the problem of disappearing species, the creation
of such areas is not completely solving the problem.

More space is needed for the

interaction and evolution vital to the survival of most species. Chadwick (1991) maintains
that we should not only be concerned with endangered species but also with "endangered
ecosystems." Biodiversity often has been viewed at the wrong spatial scale. In the past,
scientists often have tended to evaluate ecological problems at the species or population level
instead of the ecosystem level (Barrett, 1991). Moreover, most National Parks, refuges and
reserves are only small, isolated, fragments of the original habitats. In order to protect
biodiversity it is necessary to link these fragments together, using protected corridors and
buffer zones. These areas should eventually link not only parks, reserves, and refuges but
1
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also countries, continents and hopefully the world, thus making the protection and promotion
of biodiversity inherently a global or, in other words, a geographical problem.
Environmental management historically has encountered many difficulties because
of geopolitical barriers. Pollution often originates in one county, state, or country then
travels via air, water, or is transported by people, to other countries, states, or counties. For
example, pollution travels downstream to several countries that lie adjacent to the Rhine
River; and acid rain originating in the United States ends up in Canada. A specific local
example is that pollution from Nashville, Tennessee, influences the air quality in Edmonson
County (Olson, 1998), Kentucky (home to Mammoth Cave National Park). In the United
States, many National Parks are bordered by National Forest land. On the National Park
side of the boundary it is illegal to chop down a tree, or even to pick flowers. In National
Forests, in contrast, it is not uncommon for logging and mineral extraction to be encouraged.
Political boundaries can inhibit the kind of environmental management necessary to preserve
biodiversity. As our economy becomes more and more global in nature, the need for
policies that lead to integrated environmental management regardless of political boundaries
becomes essential. Perhaps the most commonly perceived threat to biodiversity is economic
growth. Many industries claim that protecting the environment slows economic growth.
However, the major obstacles to better environmental management are not economic, but
human and political (Dearden, 1989). In many cases, it may be possible to accomplish
economic growth and stability without diminishing the world's variety of species or
damaging their habitat. This practice is called "sustainable development," and is the latest
strategy designed to make both economic and conservation goals compatible for
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communities. The International Biosphere Reserve system (IBR) is designed to encourage
locations already involved in conservation to continue to maintain biodiversity through
sustainable development regardless of geopolitical barriers that might otherwise impede
sound environmental management.
The drafters of "The Seville Strategy for Biosphere Reserves" hope that IBRs can be
working examples for sustainable development. They wrote,
Rather than forming islands in a world
increasingly affected by severe human
impacts, they (Biosphere Reserves) can
become theatres for reconciling people and
nature; and they can demonstrate how to
overcome the problems of the sectoral nature
of our institutions. In short, biosphere
reserves are much more than just
protected areas (U.N. MAB, 1995: p. 5).
The International Biosphere Reserve system was instituted by the United Nations
Educational, Scientific and Cultural Organization (UNESCO) in 1968 as part of the Man and
the Biosphere Program (MAB). In order for a location to receive a "biosphere reserve"
designation it must meet certain criteria. First, it must have a legally protected "core" area.
This core area is often a National or State Park or Reserve. Secondly, the core area must be
surrounded by a zone or zones that are generally rural, or where human activity is of low
intensity. These areas are considered "zones of cooperation" and are buffer zones to the core
area. Thirdly, adjacent to the buffer zone is an area of transition, the "interaction zone,"
where communities work to achieve sustainable development that will help to conserve the
natural resources of the core area while being economically beneficial. Major goals of the
IBR system are the conservation of important biological resources, the development of
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environmentally sound economic growth, the support of environmental research and
education and, perhaps most importantly, the creation of a framework or procedure to bring
people together to achieve these goals (Fletcher, 1996).
In 1974, the United States established its own Man and the Biosphere (MAB)
Program. The U.S. MAB Program consists of representatives from supporting federal, state,
and private agencies, and is organized into six program directorates. Five of the six are
concerned with research and cross-disciplinary collaboration among natural and social
scientists. The sixth is a fairly new directorate and is concerned with the management issues
of the U.S. Biosphere Reserve Program. This directorate's main goal is to create a network
of biosphere reserves that represent the biogeographical diversity of the United States as well
as fulfilling the already established functions of an IBR. Among the U.S. Biosphere Reserve
Directorate's other goals are (1) to encourage cooperative partnerships among all the
stakeholders involved in or living in the biosphere reserve area; (2) to acquire and integrate
the knowledge necessary for sustaining biodiversity, cultural values, and viable economies
within the ecosystem; (3) to promote public awareness that will help to strengthen the
commitment of stakeholders through education; and (4) to establish ways to share and
disseminate data and information between biosphere reserves and other unspecified agencies
(U.S. MAB Secretariat, 1995).
An excellent example of the use of the IBR program to continue to address the
problem of sustainable development at the local level is south central Kentucky's Mammoth
Cave Area Biosphere Reserve (MCABR). UNESCO designated the Mammoth Cave Area
Biosphere Reserve in 1990, and Mammoth Cave National Park (MACA) forms the legally
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protected core area. The Park City and Cave City areas are delineated as the zone of
cooperation. The interaction zone extends past Bonnieville to the north, past Glasgow to the
east, to Woodbury in the west, and to Bowling Green in the south. This zone encompasses
part of six counties: Barren, Butler, Edmonson, Hart, Metcalfe, and Warren (Figure 1). The
most important research and monitoring problems concern the groundwater hydrology of
the area. Karst landscapes, like those found in the MCABR area, are characterized by
sinkholes, caves, sinking streams, and discharge streams which quickly transport
precipitation runoff, and any contaminants this runoff might contain, through MACA via
underground streams. Coordinating the activities of the Biosphere Reserve program in the
Mammoth Cave area is the Barren River Area Development District (BRADD). BRADD's
leadership is composed of locally elected officials and community leaders. Although most
Biosphere Reserves in the United States have National Parks or National Forests as core
areas, MCABR is the only one coordinated by local, not federal, officials (MCABR, N.D.)
The general perception among the participants of the MCABR and the U.S. MAB
Program is that the MCABR is a success. Officials in the MCABR contend that
environmental conditions have improved, cooperation among the stakeholders has increased,
and resentment against the federal government due to its influence in the area has decreased
(U.S. MAB, 1995). However, their contention is only perception. At this time, there is no
established methodology for measuring the successful implementation of an IBR Program.
Success cannot be determinedjustby accomplishing stated policies. The policies themselves
must be analyzed in concert with the outcomes. The purpose of this study is to develop and
test a methodology to measure how well the stated goals have been satisfied. It also includes
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Figure 1 This map shows the location of the MCABR in Kentucky, as well as the
included counties. Source: BRADD (1995).
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an examination of whether or not the policies used to implement the biosphere reserve
successfully achieve the goals and objectives of the Seville Strategy which were drawn up
at the International Conference on Biosphere Reserves convened in Seville, Spain, in 1995
(this strategy may be somewhat crippled by the lack of focus on harmonious economic
development, but it is the prevailing document used to implement Biosphere Reserves at
this time). Using this method, the success of the Mammoth Cave Area Biosphere Reserve
can be evaluated.

For if the goals and objectives of the Seville Strategy are being

implemented, and the policies used to implement them are effectively designed, then the
Mammoth Cave area has been, and will continue to be, significantly and positively impacted
in regards to biodiversity, environmental management, and sustainable development.
My research hypotheses are that either (a) the Seville Strategy indicators of IBR
implementation reveal little evidence of success when applied to the MCABR, or (b) the
Seville Strategy indicators of IBR implementation reveal a significant level of success when
applied to the MCABR. The critical implementation level in terms of significance is 56%,
which is determined by assigned scoring values to each IBR indicator based on a maximum
possible implementation score of 100%. An overall implementation score above 56%
suggests a significant level of success, whereas an overall implementation score of less than
56% suggests no significant evidence of success.
If the second hypothesis is true, this new methodology could provide a model or
benchmark for future researchers that could measure the success of IBRs around the world.
Moreover, if the policies of the MCABR are indeed proven to be successful, the procedures
that contribute to their success could be implemented in other IBRs.

CHAPTER II
BACKGROUND

Literature Review
In the past, the prevailing thought was that the biodiversity of plants and animals
could be sustained by protecting small areas inside of larger ecosystems. As mentioned in
the introduction, National Parks, wildlife refuges and preserves are the results of these
attempts. However, it is becoming increasingly evident to ecologists and environmentalists
that all living things are linked together.

Thus, one of the dominant themes in the

environmental arena today is the use of landscape linkages and/or buffer zones in order to
maintain biodiversity throughout an entire ecosystem. Economic growth can challenge the
preservation of biodiversity by eliminating or preventing the use of landscape linkages and
buffer zones. The reason is that human society and nature are no longer integrated.
Biodiversity loss and degradation are derived from human demands for commodities
(Cooperrider, 1991).
The idea or concept of preserving biodiversity and linking or connecting existing
protected areas while maintaining a growing economy is called sustainable development.
Rick Olson (1995), MACA Ecologist, wrote about sustainable development, comparing a
forest to an economy. He wrote that the climax stage of a forest is in dynamic equilibrium
and therefore stable, diversified and resilient. The climax forest has a large community
8
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composition and almost complete nutrient recycling. A climax economy should follow the
same model: it should be stable, diversified, resilient, and should especially contain a large
community composition and complete nutrient recycling. He identifies three main points
that substantiate this model:
1) on a continental or global scale, all
human economic systems are simplified
subsets of natural ecosystems, and 2) these
systems are functionally linked and have
shared limitations, and 3) if the most stable
and self-sustaining ecosystem condition is
climax, then the economic subset viable over
the long term will be a climax economy
(p.191).
Olson concludes that both ecologists and economists must understand that ecosystems and
economies are vitally linked and dependent upon each other.
As environmental degradation becomes more and more evident on the landscape,
a broader cross section of society is becoming concerned and looking for solutions. Dearden
(1989: p. 206) noted in his article Wilderness and our Common Future, "If wilderness
remains on this planet one hundred years from now it will be because, for the first time in
the history of man, we have deliberately chosen that is should be so as a positive benefit
rather than an industrial remnant." Dearden (1989: p.209) goes on to say that sustainable
development and the role biodiversity plays in "regulating essential life-processes, wildlife
pools, genetic reservoirs, scientific inquiry, and education" will be the motivation for
preserving wilderness areas. In order to attain this goal, Dearden believes there must be
substantial wilderness areas in every ecosystem. However, these wilderness areas cannot
stand alone. Recognition must be given to the fact that human-made boundaries are ignored
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by many natural systems, especially hydrologic and atmospheric.

Thus, wilderness

management must extend to adjacent lands. Dearden believes that the IBR program has
promising potential to address this type of management.
The Defenders of Wildlife (1991) published a series of papers from a symposium on
biodiversity conservation in a book called Landscape Linkages and Biodiversity. The ideas
contained in this publication are compatible to the biosphere reserve program. For example,
Barrett and Bohlen (1991) maintained that many fields of study must be incorporated into
the concept of sustainability.

They claim that combining fields such as economics,

agriculture, and ecology into landscape management can help ensure cost-effective and
holistic resource management. Furthermore, this type of interaction should take place on
a global basis (only a global management basis will ensure a diversified and quality
environment for future generations).
In the same publication, Csuti (1991) suggested that conservation corridors might
slow the loss of biodiversity.

Throughout history, natural disasters have fragmented

habitats. However, species were usually able to move around the destroyed areas and into
similar habitats. Until recently, human alterations of the landscape were handled the same
way. Today, habitat fragmentation happens on a large scale. Though preserves and parks
protect small areas, they do not allow for movement between conservation corridors, or
landscape linkages, allow species migration from one habitat to another, helping to prevent
the loss of diversity.

However, according to Csuti (1991), the ideal way to preserve

biodiversity is not only to have these conservation corridors or landscape linkages but also
to have buffer zones, or areas where human activities are minimized, around preserves and
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corridors; i.e, biosphere reserves. Csuti (1991) goes on to say that, in the future, if these
ideas are put into practice, whole regions, or even continents, could act as biosphere
reserves.
Research generally indicates that the biosphere reserve program is a workable model
to obtain sustainability and biodiversity. But does the program work? Unfortunately,
research on this question is minimal. Solecki (1994) argues that the biosphere reserve
program has been promoted as a successful model for sustainable development and the
protection of biodiversity. However, he claims that there are problems associated with the
actual planning and administration of the program, especially in the United States. One of
the main problems lies in the implementation process. In the U.S., the foremost problem
is the concern residents have of losing local autonomy. Local governments often echo the
concerns of the local citizens, fearing a loss of political control to regional planning
authorities.
Problems that come after implementation include the creation of new development
pressures. Boundaries of wildlife and National Park areas are favorites for the development
of vacation and permanent homes. This practice is in direct conflict with the biosphere
reserve program. Dealing with this type of development can cause controversy and hard
feelings. Another concern Solecki (1994) introduced is that the costs may outweigh the
benefits for many residents, or that the benefits are often unequally distributed.

The

diminished capacity of local governments to provide local services or a shifting tax base
because of developmental changes are also concerns. Solecki (1994) suggests that biosphere
reserve policies should be reformed. He claims that the planners of these policies should be
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more aware of political and social realities, especially in rural communities. Another
suggestion is that further evaluative research should be conducted to identify problems of
current biosphere reserves.
Since Solecki's article, many biosphere reserve policies have been changed. The
main changes were made during the Seville Conference in 1995. Price (1996) wrote of the
evolution of biosphere reserve policy and claims that more emphasis has been put on people
in biosphere reserves. Today, an essential part of the program is the inclusion of local
institutions and people, including socio-economic and cultural aspects, as well as the
conservation of biodiversity.
There is an abundance of literature available on biodiversity, sustainable
development, conservation of natural resources, and individual biosphere reserve programs.
Lacking however, is research that evaluates, or tests, the success of this international
program. This lack of research on the measurement of IBR policy implementation suggests
a real gap between the perception or theory of IBR success and the reality of IBR
implementation. It is this gap that has motivated my research and has spurred my attempts
to formulate a workable measurement methodology.

World Biosphere Reserve Network
In order to more fully understand the IBR program it is essential to have a basic
understanding of its history and purpose.

Concern over environmental degradation

compelled UNESCO to organize a conference that was held in Paris, France in September
of 1968. This conference was the first of its kind. Issues such as conserving biological
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diversity while promoting economic development and maintaining cultural values were
scientifically discussed at the international level.

The title of this conference, the

"Intergovernmental Conference of Specialists to Study the Ideas of Modern Science on the
Rational Use and Conservation of the Resources of the Biosphere," was a bit cumbersome;
thus it was simply referred to as the "Biosphere Conference." This meeting resulted in
formal recommendations on many of these subjects. One of the recommendations was to
have UNESCO formulate a research program that would adopt an interdisciplinary
approach, linking social sciences, physical sciences and the biological sciences.

The

resulting strategy was termed the Man and the Biosphere Programme (MAB) (Batisse,
1993).
The idea of an International Biosphere Reserve network was introduced by the MAB
in 1974, and the network was formally established in 1976. The purpose of the network is
to provide a location for scientists, governments, and local agencies to learn to reconcile the
conservation of biodiversity with sustainable use and development. IBRs are intended to
be areas where ideas conducive to the goals of MAB can be implemented, tested, and refined
(United Nations (U.N.) MAB, 1995).
Though the IBR network has undergone several changes since its inception, the goals
remain relatively the same. In 1983, UNESCO and the United Nations Environment
Programme (UNEP) met together in Minsk, Belarus, for the First International Biosphere
Reserve Congress. It was there that the first real plan of action was drafted. However, since
that time IBR operations have undergone many other changes. A prime example was the
"Earth Summit" in Rio de Janeiro, which took place in June of 1992 and resulted in the
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"Convention on Biological Diversity." The main objectives of this convention were to
discuss the conservation of biological diversity, sustainable development, and the fair and
equitable sharing of resources and benefits. These objectives were compatible with the goals
of The Man and the Biosphere Programme. Thus the MAB Programme was placed in an
excellent position not only to participate in the Convention but also to promote the IBR
Network Programme.
In 1991, UNESCO established an Advisory Committee for Biosphere Reserves. This
committee called for an International Conference on Biosphere Reserves. The purpose of
the conference was to reevaluate the 1984 Plan of Action from a previous conference held
in Minsk, and to determine the role of Biosphere Reserves in the 21st century. Located in
Seville, Spain, the conference was held March 20-25, 1995. The end result was in an
important document, known as the "Seville Strategy for Biosphere Reserves," which is the
current statutory framework for the World Network of Biosphere Reserves as well as a
vision statement of the function of Biosphere Reserves in the future (U.N. MAB, 1995). The
Seville Strategy recommends four goals, along with objectives and recommendations to
meet these goals at the international, national, and local levels (Table 1).
The hope of the MAB is that the World Network of Biosphere Reserves will help to
link protected areas with the rest of the world by promoting conservation of natural, cultural,
social and spiritual resources as well as sustainable development through scientific study,
testing, and monitoring.

There are currently 324 biosphere reserves in 82 countries

participating in the worldwide network (Fletcher, 1996).
The goals of the World Network of Biosphere Reserves are purposely flexible, but
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sometimes incomplete (for example, Goal II should include another objective that
recommends harmonious economic development).

Though the network provides

guidelines, recommendations, advice, leadership, and the IBR designation, it has absolutely
no jurisdiction over any of IBRs themselves. National and especially regional and local
officials are encouraged to use the goals of the Seville Strategy to establish more concrete
regionally appropriate goals and objectives. However, the Seville Strategy does list some
"implementation indicators" to be used to help IBRs at the international, national, and
individual reserve level, in order to successfully implement the Biosphere Reserve program.
I have used these indicators to develop my methodology.

The U.S. Biosphere Reserve Program
In order to facilitate the International MAB Programme on U.S. soil, the United
States formed its own MAB Program. According to the Biosphere Reserve Direcorate:
The mission of the United States Man and
the Biosphere Program is to foster
harmonious relationships between humans
and the biosphere through domestic and
international cooperation in interdisciplinary
research, education, biosphere reserves, and
information exchange (1994: p. 1).
Currently there are 47 Biosphere Reserves in the United States (Figure 2). Those
designated before 1980 are mostly protected natural areas or research sites. Some protected
areas are clustered together as biosphere reserves because they belong to the same
biogeographical region. After 1980, more care was taken to ensure that the chosen sites
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Table 1
GOALS AND OBJECTIVES OF
THE SEVILLE STRATEGY ON
BIOSPHERE RESERVES
Goal I.: Use Biosphere Reserves to Conserve Natural and Cultural
Diversity.
Objective 1.: Improve the coverage of natural and cultural biodiversity by
means of the World Network of Biosphere Reserves.
Objective 2.: Integrate Biosphere Reserves into conservation planning
Goal II.: Utilize Biosphere Reserves as Models of Land Management and of
Approaches to Sustainable Development.
Objective 1.: Secure the support and involvement of local people.
Objective 2.: Ensure better harmonization and interaction among the
different biosphere reserve zones.
Objective 3.: Integrate biosphere reserves into regional planning.
Goal III.: Use Biosphere Reserves for Research, Monitoring, Education, and
Training.
Objective 1.: Improve knowledge of the interactions between humans and
the biosphere.
Objective 2.: Improve monitoring activities.
Objective 3.: Improve education, public awareness and involvement.
Objective 4.: Improve training for specialists and managers.
Goal IV.: Implement the Biosphere Reserve Concept.
Objective 1.: Integrate the functions of biosphere reserves.
Objective 2.: Strengthen the World Biosphere Reserve Network.
Source: The Seville Strategy (MAB, 1995).
would be able to more fully implement the concepts of the U.S. MAB. Currently, the
majority ol8f U.S. Biosphere Reserves (USBR) have core areas which are National Parks.
Most ol8f the others have National Forests as core areas.

However, there are other

biosphere reserves whose core areas fall under other federal, state, or private management
(U.S. MAB, 1994).
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History of Mammoth Cave
Some of the f18actors that contributed to the designation of the MCABR include the
area's rich cultural history and unusual hydrogeologic circumstance. Native Americans are
known to have lived in this area, and they used Mammoth Cave to mine gypsum and other
minerals between 2,000 and 4,000 years ago. Archaeologists are still finding artifacts in
Mammoth Cave that give us clues about these people and their activities in the area.
Europeans began to settle this area prior to the revolutionary war (DeCroix, 1998).
Mammoth Cave itself was believed to have been discovered by Europeans in the late
1790s. It did not take settlers long to find a use for the caves in the area. By 1809,
Mammoth Cave and others were being used to mine calcium nitrate, which is abundant in
cave soils. The mining operation was manned by approximately 70 slaves and indentured
servants. Calcium nitrate was mined by leaching the soils. Then it was treated and
processed to produce potassium nitrate, or saltpetre. The saltpetre was then sent to the east
coast where it was used in the production of gunpowder. This business operation was a very
profitable business during the War of 1812 (DeCroix, 1998).
After the war, the saltpetre business was no longer lucrative, so the owners of
Mammoth Cave opened the cave to tourists in 1816. They had a ready supply of cave
guides, for the slaves and indentured servants were very familiar with the various twists and
turns of the cave. For that reason, Mammoth Cave began a tradition of African-American
guides, a practice which continued into the early 20th century (DeCroix, 1998).
Perhaps the most famous cave guide of all was a slave named Stephen Bishop.
Bishop was brought to Mammoth Cave when Frank Gorin purchased it in 1838. Gorin sold
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the cave, Stephen Bishop, and the small Mammoth Cave Inn to Dr. Frank Croghan in 1839.
Dr. Croghan was responsible for converting the small inn into the Mammoth Cave hotel and
for heavily promoting tourism. Stephen Bishop was responsible for the exploration and
mapping of almost 22 miles of Mammoth Cave (White, 1989). He is also credited for being
the first to discover underground waterways that are now known as the River Styx and the
Echo River. Bishop also was the first to discover eyeless fish that reside in these rivers
(Murray, 1979). This finding was probably a historical highlight leading to the appreciation
of the unique subsurface ecosystem that contributed to the development of the MCABR.
Mammoth Cave soon became known throughout the world. Scientists and
adventurers came from all over to see the cave. The tourists were mostly affluent, for a cave
tour in the 1800s cost roughly the same price as a cave tour today. The tour gave the visitor
not only a unique experience but also a bit of immortality. For a small gratuity, the guide
would smoke a name, place, and date onto the ceiling or wall of the cave. This "historical
graffiti" is still being examined and authenticated today (DeCroix, 1998).
Obviously, Mammoth Cave is not the only cave in south central Kentucky. The
success of Mammoth Cave as a show cave inspired many landowners to carefully examine
their properties for caves with comparable potential. In the early 20th century, competition
among cave owners in this area became fierce. Some cave owners were unscrupulous in
their efforts to lure tourists to their cave. George Morrison, a supposed oil prospector, was
probably the most infamous of the cave owners in the area. His training as a mining
engineer induced him to believe that Mammoth Cave extended far beyond the limits of the
Mammoth Cave property. Morrison intended to find a back door into Mammoth Cave. He
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was caught trespassing and running illegal surveys on Mammoth Cave property. However,
he eventually succeeded. He opened "The New Entrance to Mammoth Cave" in 1921 and
soon after built a hotel. These actions led to a court battle between the Mammoth Cave
Estate and Morrison, which Morrison won. Regardless of the victory, Morrison and other
cave owners still found it necessary to lure visitors to their caves by telling tales like
"Mammoth Cave has flooded, or the Mammoth Cave Hotel burned to the ground" (Murray,
1979).
Residents of south central Kentucky began to find these "cave wars" distasteful.
Things seemed to get out of control when Floyd Collins, a man whose family owned one
show cave (Crystal Cave), but wanted to own one in a better location, became trapped while
exploring Sand Cave. Collins was trapped for several days. The media and many others
camped out near Sand Cave during the rescue attempt, bringing undue attention to the area.
Floyd Collins died before the rescue attempt succeeded. His body was put on display in
Crystal Cave for many years. This visible personal tragedy drew many visitors to Crystal
Cave and away from the other show caves in the area. At one time animosity ran so high
that Floyd's body was stolen and thrown into a ravine. The problems stemming from the
fierce show cave competition, along with the fact that the Mammoth Cave estate was
destroying their beautiful timber reserves, induced a group of Kentuckians to find a way to
put an end to the embarrassing rivalries and also to preserve and protect the cave area
(Murray, 1979).
In the 1930s, by Act of the General Assembly of Kentucky, the Kentucky National
Park Commission began buying land in Edmonson, Hart, and Barren counties with the
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intentions of donating it to the Federal Government. They began by buying participation
certificates from the beneficiaries of the Mammoth Cave Estate, until they acquired twothirds interest and control of the land.

The rest of the land was aquired through

condemnation. In 1941, the Federal Government purchased the property from the State of
Kentucky for the sum of one dollar, and Mammoth Cave became the 26th National Park
(Meloy, N.D.).

Geology and Hydrology of the MCABR
The karst topography of the MCABR has intrigued geologists and hydrologists for
many years (Figure 3). Research dedicated to this unique landscape played a very important
role in Mammoth Cave's IBR designation. Karst landscapes are formed on carbonate rock
such as limestone or dolomite. They are characterized by sinkholes, steep-sided hills, caves
and underground drainage. Underground rivers such as those found in the Mammoth Cave
area are part of this underground drainage (White, 1989).
The carbonate rock found in south central Kentucky was deposited about 350 million
years ago. At that time a warm, shallow sea covered much of the southeastern United States.
This sea supported myriad of marine invertebrates whose shells were made of calcium
carbonate. Shells from these animals mixed with the mud and vegetational ooze that settled
on the sea floor for several million years. Eventually some 700 feet of limestone and shale
were deposited. On top of the limestone lies 50 to 60 feet of sandstone (Palmer, 1981). As
the sea retreated, these layers of limestone, shale, and sandstone were exposed. A slow
rising of the earth's crust caused tiny cracks to appear in the layers of limestone and
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sandstone. Rivers began carving out valleys in the area. Approximately three million years
ago the Mammoth Cave area consisted of a sandstone-capped plateau dissected by the Green
River, with an almost flat limestone plain extending to the southeast (Palmer, 1981).
Caves in the Mammoth Cave area have tempted explorers and researchers for
thousands of years. As previously discussed, the mystery of these underground passageways
motivated the people of Kentucky to protect this natural wonder. Exploration still continues
today. Mammoth Cave is by far the longest known cave system in the world (over 350
miles), as well as one of the most complex.
Caves in south central Kentucky were formed by water acidified by carbon dioxide
mostly gathered from the atmosphere and dead and decaying vegetation. This weak solution
of carbonic acid seeped through the cracks and crevices in the limestone, slowly dissolving
the rock. These cracks became microcaverns, and eventually formed caves as more and
more limestone was dissolved. Microcaverns and caves became conduits draining the
sinkhole plain, then passing under the Mammoth Cave Plateau to the Green River. As the
Green River continued to cut deeper into its valley, the water table dropped to the same base
level. New underground rivers and streams formed, abandoning the higher passageways.
Today there are five major levels of Mammoth Cave. In the lowest layer, these underground
rivers still flow (Palmer, 1981).
The MCABR contains three physiographic subprovinces. To the north is the Chester
Cuesta which is mostly underlain with Mississippian siliclastic rocks. This area is also
called the Mammoth Cave Plateau. The Glasgow Uplands, part of the Pennyroyal Plateau
lies to the south. This area is underlain by Mississippian limestones and shale. Between the
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Chester Cuesta and the Glasgow Uplands is the Sinkhole Plain. In this area there is virtually
no surface drainage (Hess, 1989). This area of south central Kentucky is the quintessential
example of a karst landscape.
There are three distinctive characteristics of karst landscapes. These characteristics
cause challenges for developers of these areas. The first is the fact that the soil-bedrock
contact is often irregular, meaning that structures built on karst landscapes do not always
compact, or settle uniformly. Structures may develop cracks in floors and walls or other
such problems. The second is the rapid transport of soils and other contaminants from the
surface to the subsurface, thereby contributing to the formation of sinkhole features that are
typical of the karst landscapes. Finally, sinkhole formation, or solution cavity collapse, is
a problem for developers in karst areas. However, such problems can usually be avoided
by test drilling, or by geophysical or other remote sensing techniques (White, 1989).
Because of the quick and easy drainage of runoff through sinkholes, cracks and
crevices, karst systems are very susceptible to pollution. In much the same manner as
nonkarst areas, pollution can come from a variety of sources. Pollution can come from
industrial and hydrocarbon wastes, sinkhole dumps, polluted surface streams, agriculturally
derived nitrates, surface dumps, herbicides and pesticides, highway spills and leaking sewer
lines, pumps, or tanks. Karst areas differ from nonkarst areas because the pollution is
usually transmitted directly to the groundwater and may travel several miles within a matter
of hours or days (White, 1989).
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The Mammoth Cave Area Biosphere Reserve
The U.S. MAB nominated the MCABR because of the long history in researching
the hydrology of the area and the close relationship between human uses of the land and
ground- water quality. The local development authority (BRADD), other private and local
businesses and agencies, and Mammoth Cave National Park had already demonstrated their
willingness to consider the results of the research in their planning. The MCABR was
designated in 1990 with 83,377 hectares (205,926 acres). In 1995, the MCABR was
expanded to cover 828,727 hectares (2,047,784 acres) including the interaction zone
(BRADD, 1995).
The MCABR (Figure 4) covers all of Edmonson county and parts of Barren, Butler,
Hart, Grayson, Metcalfe, and Warren counties (including the zone of cooperation and the
interaction zone). The biome is temperate broadleaf forest and the biogeographic province
is Oak - Hickory mixed mesophytic eastern forest. Previous to 1941, when the National
Park was established, the land was owned mostly by private individuals who engaged in
farming. Thus, the forest in the area consists almost entirely of secondary growth (U.S.
MAB, 1995).
Mammoth Cave National Park, the protected core of the Biosphere Reserve, is the
only area that is officially managed under strict Federal guidelines. The park covers some
20,496 hectares (52,700 acres) and is generally of sound ecological health. The population
of Mammoth Cave National Park varies, with about 40 people living permanently in the
park, and 36 seasonally (BRADD, 1994).
There is no zone of managed use, or buffer zone. Instead, there is a mostly privately
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owned "zone of cooperation" which has a direct influence on the core area. The water in this
area drains underground, through Mammoth Cave National Park, to the Green River. This
area, unlike similar areas in most other U.S. Biosphere reserves, has a well delineated
boundary. The zone of cooperation is 95,259 hectares (235,384 acres) in size and has a
permanent population of just over 9,000 people and a seasonal population of about 1000.
A significant portion of the economy in this area depends upon tourism. The remainder is
predominantly agricultural. This zone is the groundwater recharge area for Mammoth Cave
National Park (BRADD, 1994).
BRADD is responsible for coordinating rural development in the transition zone.
The zone of transition is not quite as rural, containing small towns and cities such as
Glasgow; it consists of 712,972 hectares (1,761,754 acres). The economy in this area
revolves around agriculture, light industry, and tourism. The population consists of roughly
67,500 permanent and 3,500 seasonal residents. Though the water from Glasgow does not
drain directly through Mammoth Cave National Park, it does drain into rivers that form the
hydrologic boundaries of the region. Consequently, contaminants could eventually be
carried through the national park (BRADD, 1994).
Mammoth Cave National Park is one of the prominent protectors of biological
diversity in Kentucky. Although most of the park consists of secondary growth woodland,
there is a variety of unique plant life. Hemlocks and other northern plants grow in the cool,
moist, and relativiely shaded ravines and wetlands, while prairie vegetation grows in the
open barrens. Botanists are still updating the list of plant life in the park. So far, 872
species of flowering plants have been identified, 21 of these are listed as endangered,
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threatened, or of special concern (MAC A, 1997). There are 84 species of trees native to the
region, including deciduous trees such as Oak, Hickory, Beech, Maple, and Tulip Poplar,
and evergreens such as the Eastern Red Cedar, Eastern Hemlock, and Virginia Pine
(BRADD, 1994).
Animals on the surface are typical of an eastern hardwood forest. However, 20 years
ago some animals, like the wild turkey, were no longer found in this part of Kentucky. In
1983 wild turkey were reintroduced to the park and today they are thriving. The Green
River supports a large diversity of fish, including five species that cannot be found anywhere
else in the world. Over 50 species of mussel live in the Green River. Three of these are on
the endangered species list, and several are threatened. Aquatic animals are of special
concern. They provide nourishment for other animals in the park. They also tend to be
indicator species, indicating when there are problems with the environment that may
eventually harm other species (BRADD, 1994).
There are over 200 species of animals that biologists have identified that either live
in or use the caves in this region. Of these animals, 42 are troglobites, or animals that can
live exclusively in the cave. Included in this group are the eyeless cave beetles and eyeless
fish and crayfish. They eyeless Kentucky Cave Shrimp is found only in the underground
rivers of the Mammoth Cave system and is an endangered species (NPS, 1997). Considering
the special circumstances of the karst topography in south central Kentucky, one of the main
concerns of the MCABR is the impact that agriculture and commercial and residential land
use has on the aquatic ecosystems that provide homes for these species (U.S. MAB, 1995).
Mammoth Cave National Park houses several species that are on either Kentucky's
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endangered or threatened list or on the Federal endangered or threatened list (Table 2).
Because protecting biodiversity is the main concern of the MCABR, and of IBR as a whole,
these species are of particular concern. Because the Mammoth Cave area has earned the
designation of International Biosphere Reserve, it is in the position to protect threatened and
endangered species, as well as preserve the biodiversity of the south-central Kentucky area.

Table 2

Threatened and Endangered Species
Name

Kentucky Listing

Western Silvery Aster

Threatened

Western False Foxglove

Threatened

Cypress-Knee Sedge

Threatened

Yellow Lady's-Slipper

Threatened

Prairie Gentain

Endangered

Sharp-Scaled Manna Grass

Threatened

Eggert's Sunflower

Endangered

Lesquereux's Bladder-Pod

Endangered

Wood Lily

Threatened

Small Sundrops

Endangered

Spotted Pondweed

Threatened

Grassleaf Arrowhead

Threatened

Hairy Nutrush

Threatened

Downy Goldenrod

Threatened

Buffalo Clover

Endangered

Wood's False Hellebore

Threatened

Federal Listing

Proposed Threatened
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Threatened and Endangered Mussels (Unionids)
Name

Kentucky Listing

Federal Listing

Elktoe

Threatened

Spectaclecase

Threatened

Fanshell

Endangered

Endangered

Northern Riffleshell

Endangered

Endangered

Long-solid

Threatened

Pink Mucket

Endangered

Endangered

Ring Pink

Endangered

Endangered

Clubshell

Endangered

Endangered

Rough Pigtoe

Endangered

Endangered

Kentucky Creekshell

Endangered

Pyramid Pigtoe

Endangered

Endangered

Threatened and Endangered Crustaceans

Indiana Eyeless Crayfish

Threatened

Mammoth Cave Shrimp

Endangered

Endangered

Threatened and Endangered Fish

Spotted Darter

Threatened

Slender Madtom

Endangered
Threatened and Endangered Reptiles

Northern Coal Skink

Threatened

Eastern Slender Glass Lizard

Threatened

Northern Pine Snake

Threatened
Threatened and Endangered Birds

Common Name

Kentucky Listing

Northern Harrier

Threatened

Bald Eagle

Endangered

Federal Listing

Endangered
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Threatened and Endangered Mammals

Rafmesque's Big-Eared Bat

Threatened

Southeastern Bat

Endangered

Gray Bat

Endangered

Endangered

Eastern Small-Footed Bat

Endangered

Endangered

Indiana Bat

Endangered

Endangered

Evening Bat

Threatened

Source: MACA, 1997

CHAPTER III
METHODOLOGY

According to the Statutory Framework of the World Network of Biosphere
Reserves, an area can be qualified for designation as a biosphere by meeting the
following criteria:
1. The area should encompass a mosaic of
ecological systems representative of major
biogeographic regions, including a gradation
of human interventions.
2. The area should be of significance for
biological diversity.
3. The area should provide an opportunity to
explore and demonstrate approaches to
sustainable development on a regional
scale.
4. It should have an appropriate size to serve
the three functions of a biosphere reserve
(conservation, development, and logistical
support).
5. It should include a legally protected core,
a buffer zone, or zone of cooperation, and
an outer transition zone.
6. Organizational arrangements should be
provided for the involvement and
participation of a suitable range of inter alia
public authorities, local communities, and
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private interests in the design and carrying
out the functions of a biosphere reserve.
7. Provisions should be made for:
(a) mechanisms to manage human use and
activities in the buffer zone or zones; (b) a
management policy or plan for the area as a
biosphere reserve; a designated authority or
mechanism to implement this policy or plan;
and (d) programs for research, monitoring,
education, and training (1995: p. 2).
A National MAB committee should review these criteria, then forward a nomination
to the secretariat of the U.N. MAB. After the information is verified, the nomination is
considered by the Advisory Committee for Biosphere Reserves. The Director-General of
UNESCO notifies the State (Nation) as to whether or not the nomination has been approved
(U.N. MAB, 1995).
Another point noted in Article Two of the Statutory Framework is that individual
IBRs remain under the sovereign jurisdiction of the States where they are located. This
statute means (despite controversial viewpoints in the U.S.) that although the U.N. MAB can
make the designation based on the progress an IBR has made so far, it cannot enforce the
implementation of the IBR program, nor ensure its continued progress. The only recourse
the U.N. MAB has is to make suggestions, and if the criteria are not met after a reasonable
period, withdraw the designation (U.N. MAB, 1995). Whether or not this is an effective
recourse will be discussed later.
The value of becoming an IBR lies in the ability of a location to fulfill the goals and
objectives laid out in the Statutory Framework and the Seville Strategy. Though the
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designation may help people, businesses and government agencies in the area receive more
attention and possibly more grant money because of the added attention, the real payment
comes from preserving biodiversity and achieving sustainable development through reduced
restoration and preservation costs, as well as increased regional profits. Therefore, it is in
the best interest of the IBR to achieve full implementation and continue to build the
programs already in place.
The Seville Strategy lists a number of implementation indicators meant to function
as a "check list" that will help IBRs to follow and evaluate the success of the implementation
of the Seville Strategy. These indicators apply to coordinators and/or managers at the
international, national, or local levels. The indicators supposedly reflect the goals and
objectives of the IBR program. However, the indicators place a major emphasis on
economic criteria, which is neglected in the stated objectives (perhaps two noncommunicating groups were responsible for this inconsistency). Though the Seville Strategy
provides indicators, it does not provide a methodology for testing or evaluating them.
Therefore, A methodology has been designed to evaluate the implementation level of a
Biosphere Reserve or program, as well as the success of the policies used to achieve
implementation. .
The analysis is limited to the implementation indicators that apply to local areas,
though the methodology could theoretically apply at the international and national levels
also. The location of the analysis is the Mammoth Cave Area Biosphere Reserve. The
implementation indicators are listed in Table 3.
In order to measure the level of implementation, a scale of 0 to 3 was applied to each
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Table 3

Seville Strategy Indicators

1. Has a survey been made of stakeholders interests. Is this survey complete? Are these
interests listed and easily accessible to decision makers? Are the stakeholders involved in
planning and decision-making regarding the management and use of the reserve.
2. Are the factors leading to environmental degradation and unsustainable use of biological
resources identified.
3. Is a survey and evaluation made of the natural products and services of the biosphere
reserve? Are the evaluations being used to promote environmentally sound and economically
sustainable income opportunities for local people?
4. Are there incentives in place for conservation and sustainable use of natural resources by
the local population? What are the incentives?. Is the local population aware of these
incentives? Are there alternative means of livelihood for local populations?
5. Is there a plan prepared for the equitable sharing of benefits derived from the use of
natural resources?
6. Are mechanisms developed to manage, coordinate and integrate the reserves programs
and activities?
7. Is there a framework developed in which the reserve's economic and social stakeholders
are represented, i.e. agriculture, forestry, hunting, extracting, water and energy supply,
fisheries, tourism, recreation, and research?
8. Have regional demonstration sites been developed for the examination of socio-economic
and environmental problems of the region or for the sustainable use of biological resources?
9. Is the biosphere reserve used for basic and applied research, especially those focusing on
local issues or using interdisciplinary approaches?
10. Is there a functional system of data management for the rational use of research and
monitoring results in the management of the biosphere reserve?
11. Is the reserve used for the developing and testing of methods and approaches for the
evaluation and monitoring of biodiversity, sustainability and quality of life of its inhabitants?
12. Is the reserve being used to develop indicators of sustainability (in ecological, economic,
social and institutional terms) for the different productive activities carried out within the
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Table 3 continued

Seville Strategy Indicators (continued)

13. Are the local stakeholders included in education, training, research and monitoring
programs?
14. Has there been visitor information produced about the biosphere reserve, its importance
for conservation and the sustainable use of biodiversity, its socio-cultural aspects, and its
recreational and educational programs and resources?
15. Has there been the development of ecology field educational centers within individual
reserves, as facilities for contributing to the education of school children and other groups?

16. Is the reserve used for on-site training and for national regional and local seminars?
17. Is there a local educational and training program for local communities and other local
agents (such as decision-makers, local leaders and agents working in production, technology
transfer and community development programs) geared toward enabling their full participation
in the planning, management and monitoring processes of biosphere reserves?
18. Are the different zones of the biosphere reserve identified and mapped?
19. If necessary, have the buffer and transition zones been reformulated to promote sustainable
development and preserve the core area?
20. Are local communities participating in the planning and management of the biosphere
reserve?
21. Are private-sector initiatives encouraged to establish and maintain environmentally and
socially sustainable activities?
22. Are information and promotional materials developed about the Biosphere Reserve
Network which highlight the reserve's role in the Network?
23. Have strategies been developed for mobilizing funds from businesses, NGOs and
foundations?
24. Have mechanisms been developed for monitoring and assessing the implementation of the
Seville Strategy?

Source: U.N. MAB, 1995.
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indicator. This scale was chosen because of its simplicity. Using a larger scale could further
impact objectivity. A score of 0 reflects that no action has been taken to implement the
particular objective, or implementation indicator, that is being measured. The point is that
not only has there been no activity towards implementing the policy but there are no plans
in progress either. A score of 1 signifies that there has been some progress on implementing
the goal or objective but no direct action. If a policy receives this score, the implementation
is in the beginning, or planning stages. A score of 2 indicates that the goal or objective is
partially implemented, meaning that the implementation has gone beyond the planning
stages. At this point direct action should be taking place to fully implement each goal and
objective.
The highest score given is 3. The implication is that the goal or objective is fully
implemented. This should be the aspiration of every biosphere reserve, as well as the
national and international programs.
A biosphere reserve that is fully implemented would receive a score of 72 (i.e., 3
x 24 = 72), or in other words 100 percent. Since these indicators were written only three
years ago, it is unlikely that the majority of IBRs would receive a score of 72.
Consequently, it would seem reasonable to apply a standard "grading" scale (see Table 4).
This scale is very similar to one a teacher would use when grading a student. A
student receiving a score of 40% on a test would expect to obtain a failing grade. Similarly,
it would not seem unreasonable to expect a Biosphere Reserve to implement at least 10 of
the 24 indicators in order to avoid having overall implementation strategy labeled as "very
poor."
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Table 4

Implementation Scale

100% = Fully Implemented
86% - 99% = Excellent Implementation Strategy
71% - 85% = Good Implementation Strategy
56% - 70% = Average Implementation Strategy
41% - 55% = Poor Implementation Strategy
1% - 40% = Very Poor Implementation Strategy
0% = No Implementation

International Biosphere Reserves are found in a large variety of locations and are
operated under diverse political and managerial circumstances. Therefore, each goal and
objective will be planned and implemented differently or may suffer from lack of
implementation due to biological degradation. Consequently, I have devised a second
method to analyze the policies of the individual biosphere reserves or national and
international programs, which includes the potential for negative outcomes.
I have instituted a scale in which the score of three means that the policy is very
good. This score should be given only if the policy is achieving all or most the objectives
leading to the goals of the implementation indicator. The score of two means that the policy
is good and is accomplishing many of the goals and objectives of the implementation
indicator, though there is room for improvement. The documentation corresponding with
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this score should include information showing why a score of two was given instead of a
three or a one. A score of one indicates that the policy is average. If a policy is given this
score, there should be some proof that the policy is accomplishing part of the goals or
objectives of the implementation indicator but that there is room for improvement.
A score of zero signifies that although the policy is not accomplishing anything
positive, neither is it producing a negative effect. A score of zero should be applied only if
all the evidence points to a neutral situation regarding the policy.

A score of -1 indicates

that the policy is below average. A score of -1 should be applied to a policy that is
accomplishing very few of the goals and objectives of the implementation indicator. A score
of -2 shows that the policy is poor. This score should be applied if the policy accomplishes
none of the goals and objectives of the implementation indicator. A score of -3 means that
the policy is very poor. A score this critical should be applied only if the policy is not only
failing to meet any of the goals and objectives of the implementation indicator, but is also
having a negative effect.

This test is more complicated and subjective than the

implementation test. Therefore, each score should contain an explanation that justifies why
that particular score was given.
After the scores are tallied, an average will be calculated. The IBR's implementation
policies could then be rated as shown in Table 5. Though subjectivity is always a problem
with this type of analysis, using two sets of scores for each indicator should help insert a
measure of objectivity. These scores should also help those involved with an IBR program
measure not only the level of implementation but also the strength of the policies used to
achieve implementation.
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Table 5

Policy Scale

2.51 - 3.0 = Very Good
1.51 -2.49 = Good
0.51 - 1.50 = Average
-.49-.50 = Neutral
-.50 - -1.49 = Below Average
-1.50 - -2.49 = Poor
-2.50 - -3.0 = Very Poor

Chapter IV
Analysis

Since many of the implementation indicators of the Seville Strategy overlap in some
way, it is easier to analyze them by breaking them down into three categories, administrative
and economic, research, and educational. The administrative and economic indicators are
those that involve the listing, surveying, identifying and organizing of the stakeholders,
interests with respect to sustainable economic development, and problems of the biosphere
reserve. Research indicators are those which involve the development and use of techniques
designed to fulfill the purposes of the biosphere reserve. And finally, educational indicators
are those which are meant to educate managers, stakeholders, children, and visitors about
the biosphere reserve. Some of the policies dealing with the indicators are explicit and are
easily applied to a specific indicator of the Seville Strategy. Others are more ambiguous,
or implicit, and apply indirectly to one or more of the indicators. Categorizing the indicators
helps to avoid repetition of policies that are either implicit or that apply to more than one
indicator.

Administrative and Economic Indicators
There are 11 indicators that fall under the administrative category (Table 6).
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Table 6

Administrative and Economic

Indicators

1. Has a survey been made of stakeholders interests. Is this survey complete? Are
these interests listed and easily accessible to decision makers? Are the stakeholders
involved in planning and decision-making regarding the management and use of the
reserve.
3. Is a survey and evaluation made of the natural products and services of the
biosphere reserve? Are the evaluations being used to promote environmentally sound
and economically sustainable income opportunities for local people?
4. Are there incentives in place for conservation and sustainable use of natural
resources by the local population? What are the incentives?. Is the local population
aware of these incentives? Are there alternative means of livelihood for local
populations?
5. Is there a plan prepared for the equitable sharing of benefits derived from the use
of natural resources?
6. Are mechanisms developed to manage, coordinate and integrate the reserves
programs and activities?
7. Is there a framework developed in which the reserve's economic and social
stakeholders are represented, i.e. agriculture, forestry, hunting, extracting, water and
energy supply, fisheries, tourism, recreation, and research?
18. Are the different zones of the biosphere reserve identified and mapped?
19. If necessary, have the buffer and transition zones been reformulated to promote
sustainable development and preserve the core area?
20. Are local communities participating in the planning and management of the
biosphere reserve?
21.
Are private-sector initiatives encouraged to establish and maintain
environmentally and socially sustainable activities?
23. Have strategies been developed for mobilizing funds from businesses, NGOs and
foundations?
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The most logical place to begin this analysis is with indicator 6, which asks if there are
mechanisms developed to manage, coordinate, and integrate the reserves programs and
activities. If this indicator is not fully implemented, the other administrative indicators
cannot be fully implemented either. BRADD has the primary responsibility of managing and
coordinating the MCABR programs and activities.

BRADD consists of elected and

appointed officials from a ten county area. The MCABR Cooperative arose as an adjunct
to the Natural Resources Planning Council, which consists of agencies and citizens
concerned about natural resources. This council is located at, and coordinated by, BRADD.
The members of the MCABR Cooperative are BRADD, The State of Kentucky, the
Tennessee Valley Authority (TVA), Western Kentucky University (WKU), the Natural
Resource Conservation Service (NRCS), the Agriculture Stabilization and Conservation
Service (ASCS), the National Park Service (NPS), the Resource Conservation and
Development District (RC&D), the Army Corps of Engineers, the Economic Development
Administration (EDA), and the Kentucky Nature Preserves Commission. The majority of
the members in the cooperative have a least one representative who is a member of the
MCABR Advisory Council, which meets about once a quarter (U.S. MAB, 1995). Because
mechanisms have explicitly been developed to manage, coordinate, and integrate the
reserve's programs and activities, I have given indicator 6 a score of 3 regarding the measure
of implementation.
The fact that the MCABR is managed by primarily local officials, who represent a
wide variety of interests, technical specialties, and environmental and economic agencies,
is one reason that the policy regarding MCABR management has been successful (BRADD,
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1994). Another reason for the success of this policy is the fact that these agencies have been
able to work well together, trading inflated egos and competitiveness for successful
resolutions (Houchins, 1998). For these reasons, indicator 6 receives a score of 3, or very
good, regarding the policy itself.
In order to implement a biosphere reserve, it is necessary to define the different
zones. Indicator 18 asks if this has been done. The answer is yes. The zones are clearly
defined and mapped. Maps of different size and scale are readily accessible (Figure 5).
Thus, indicator 18 receives an implementation score of 3 and a policy score of 3.
Indicator 1 is concerned with whether or not a survey of stakeholders interests has
been made, if these interests are accessible to decision makers, and if the stakeholders are
involved in the decision-making regarding the management of the MCABR. This indicator
is very ambiguous. There is no definition of "stakeholder" in the Seville Strategy. Taken
very liberally, the biosphere reserve's stakeholders would include all those who live within
the biosphere reserve boundaries, as well as all those who visit or plan to visit. Taken
conservatively, the stakeholders would include only those directly involved in the core area
and those who are involved in any changes that affect the core area. Because of the
ambiguity of the term "stakeholder," the MCABR has not made a list of stakeholders or their
interests. However, the agencies and officials comprising the MCABR Cooperative and
Advisory council all have an interest in the success of the MCABR, and therefore are
stakeholders. The BRADD itself consists of elected officials that represent the people who
live in the biosphere reserve. Consequently, these stakeholders are involved in the planning
and decision-making of the MCABR, albeit indirectly. There is no official list of the
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stakeholders or their interests. However, many stakeholders are involved in decision
making.

Therefore, implementation indicator one receives a score of 2, or partially

implemented.
Though a list of stakeholders interests has not been made, the MCABR Cooperative
includes those agencies and organizations that represent the vast majority of stakeholders.
According to Hoffman (1998), Chairman of the MCABR Advisory council, by limiting the
advisory committee to representatives of the Cooperative, the problem of having too many
agendas and no way to meet them all is avoided. Though this policy seems to work fairly
well, I would argue that there is still the possibility of, if not including all stakeholders in
decision-making, at least being more aware of who other stakeholders are and their interests.
This information can be made available by defining exactly what constitutes a stakeholder,
then surveying and listing both the stakeholders and their interests. Consequently, the policy
receives a score of 2, or good.
Indicator 7 is related to indicators 1 and 6. The following question is posed: is there
a framework developed in which the reserve's economic and social stakeholders are
represented? One of the purposes of the MCABR Cooperative is, "To coordinate efforts to
identify long-term, sustainable, and ecologically sound, economic

development

opportunities" (Partners in Parks, 1993). Among the agencies and organizations mentioned
in the Memorandum of Understanding for Mammoth Cave Area Biosphere Reserve that are
concerned particularly with the economic and social welfare of the stakeholders are the
EDA, the United States Department of Agriculture (USDA), BRADD, and the ASCS
(1992). Although this framework is good, there is room for additional improvement.
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Though, as mentioned in the evaluation of indicator 7, adding members to the cooperative
could bring instability due to disagreement, according to the Seville Strategy all stakeholders
interests should be represented in one way or another. Therefore, this indicator receives an
implementation score of 2. Though the framework is not developed in the way the Seville
Strategy dictates, it is fairly successful. Consequently, the policy receives a score of 2, or
good.
Indicator 20 asks if local communities are participating in the planning and
management of the biosphere reserve. As stated earlier, the MCABR is the only biosphere
reserve in the United States that has a National Park as a core, but is coordinated and
managed by local as opposed to federal officials (MACA, N.D.). The MCABR is almost
entirely managed and planned at the local level. Therefore, the implementation score is a
resounding 3, or fully implemented. The policy score on this indicator is also 3, or very
good.
Indicator 19 asks if the buffer and transition zones have been reformulated to
promote sustainable development and preserve the core area. In 1994, an application to
extend the boundaries of the MCABR by 303 hectares (figure 4) was sent to the U.S. MAB
(Appendix 1). The main reason for this expansion was to incorporate a nearly complete
karst groundwater-shed into the biosphere reserve (BRADD, 1994). At this time, the
original transition zone became the zone of cooperation.

In this zone, intensive

management, research and monitoring are taking place. The zone of interaction exhibited
the greatest increase in size. Reasons for this zone's expansion include the many land uses,
resource conservation issues and sustainable economic initiatives that are characteristic of
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the entire region (Hoffman, 1994). The expansion was approved by the UNESCO MAB
Bureau in April 1996. Therefore, indicator nineteen is fully implemented and receives an
implementation score of 3.
Though the proposed boundaries were approved by the U. S. MAB and the UNESCO
MAB, future boundary expansions are limited. According to Meiman (1994), Mammoth
Cave National Park Hydrologist, expansion is limited by the geo-political boundaries of
BRADD.

The importance of having a local entity such as BRADD administer and

coordinate the affairs of the biosphere reserve has already been established. However, future
expansion may have to be curtailed because of the important role BRADD plays in the
management of the MCABR. Hence, a score of 3, or very good, does not seem appropriate
for the policy in this case. Indicator 19 receives a policy score of 2, or good. In order for
a biosphere to be successful, it is necessary for those in charge of planning and research to
be aware of the natural products and services of the area. Indicator 3 asks if a survey and
evaluation of the natural products and services of the biosphere reserve has been made. If
so, according to the Seville Strategy, the evaluation should be used to promote
environmentally sound and economically sustainable income opportunities for local people.
This evaluation is found in the Barren River Area Development District Overall Economic
Development Plan, published by BRADD in 1993. This plan not only identifies the natural
products and services but also the human resources, economy, and infrastructure of the area.
It also outlines goals, objectives and development strategies. Used hand in hand with the
Mammoth Cave Water Quality Management Program (1994) it helps to promote
sustainability, both environmentally and economically. This indicator is fully implemented
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and therefore receives a score of 3. Though this area is still relatively economically
depressed (U.S. Census 1996), water quality has improved dramatically (Bradybaugh, 1996).
Because of water-quality improvement, economic effects of the plan may be more noticeable
in the future. Overall, the policy is good, which is reflected in a score of 2.
Indicator 4 inquires if there are incentives in place for the conservation and
sustainable use of natural resources by the local population. This indicator also questions
whether or not there are alternative means of livelihood for local populations. By 1996,
grants totaling $950,000 had been made available by the USDA on a cost-sharing basis with
area farmers. The purpose of these grants is to design and install best management practices
(BMPs) for dairies and feedlots (Bradybaugh, 1996). These BMPs include 1) no-till
farming, which reduces erosion and therefore excessive sedimentation of the groundwater;
2) covered waterways, which also prevents erosion: and 3) animal-waste systems which
include lagoon storage and distribution systems. Though BMPs are often expensive, cost
sharing makes it feasible for a farmer not only to practice environmentally sound farming
but, with time, also to save money, especially on fertilizer (MCABR, 1994). This program
is an ongoing one and is spreading to other counties outside of the MCABR. The success
of the BMP programs and management of water-quality problems has attracted national
attention, making the MCABR a model in dealing with local conservation issues
(Bradybaugh, 1996). Consequently, both the implementation and policy scores are 3.
Indicator 21 is closely related to indicator 4. It questions whether or not privatesector initiatives are encouraged to establish and maintain environmentally and socially
sustainable activities. Private-sector initiatives concerning land management (the BMP
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program) have already been discussed and evaluated. However, there are other programs
in place that encourage participation in solving problems in the MCABR. For example, in
order to reduce the number of sinkholes used as dumps, a toll-free number has been
established (1-888-NO DUMPS) to report sinkhole dumping. MACA sponsors a program
every year entitled "Don't Mess with Mammoth Day."

Volunteers throughout the

community use that day to clean-up a particular problem, either in the Park itself or in the
biosphere reserve (Olson, 1998). There are private-sector initiatives designed to encourage
environmentally sustainable activities. Arguably, these could even be socially sustainable
activities, meaning this indicator deserves an implementation score of 3.
However, these activities are carried out by a small minority of the private sector.
One problem the MCABR faces is opposition from the extreme right-wing groups who fear
a United Nations take-over. In fact, the Kentucky legislature actually passed a resolution
against biosphere reserves and the biosphere concept. One way MCABR officials seem to
be dealing with the opposition is by keeping a low profile. Though efforts dealing with
environmental and economic sustainability are encouraged, the use of the title "biosphere
reserve" when soliciting and organizing the general public is avoided. Of course, this policy
hampers many attempts to meet the objectives of the biosphere reserve program when
dealing with the private sector. Thus, the policy receives a score of 1, or average.
Some of the questions posed by the indicators are vague, and their applicability to
the MCABR questionable. Indicator 5 is an example. This indicator asks if there is a plan
prepared for the equitable sharing of benefits derived from the use of natural resources. The
economic benefits derived from the use of the resources of Mammoth Cave National Park
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were in excess of $141 million in 1994. Visitors to the Mammoth Cave area generated $98
million in total expenditures and the creation of almost 2800 jobs during 1990 (MCABR,
1994). However, the MCABR is situated within a capitalist system. Although many from
the area enjoy employment opportunities, the pay is seldom equitable. Furthermore, several
positions are filled from outside the biosphere reserve's boundaries. Consequently, the
chances of economic benefits being equally shared is rather slim. All are welcome to visit
and enjoy the beauty of Mammoth Cave National Park, as in all National Parks in the United
States. There is no entrance fee and the cave tour fees are reasonable. So it could be argued
that the benefits of the Park itself are equally shared. But the zones of cooperation and
interaction are, for the most part, privately owned. There is no plan for the resources in
these areas to be equally shared. Consequently, the implementation indicator is given a
score of 1 since part, but not all, of the biosphere reserve is equitably shared. The policy
is given a score of 0, or neutral, because the MCABR does not officially subscribe to any
such plan.
The last administrative indicator, 23, asks if strategies have been developed for
mobilizing funds from businesses, NGOs, and foundations. At this time, the vast majority
of funding for projects in the MCABR comes from various government agencies. However,
organizations such as the American Cave Conservation Association (ACCA) and the CRF,
both of which play a large role in the MCABR, receive funding from private individuals,
businesses, NGOs, and foundations (ACCA , N.D.). Ruth Steff of the Mammoth Cave
RC&D and Debbie Foster of the ACCA both agree that using the title International
Biosphere Reserve adds prestige to an application for funding, and therefore it is used often.
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This indicator thus receives a score of 2 for implementation, and 1, or average, for policy.

Research Indicators
Research is an integral part of the IBR program. In order to successfully protect the
environment and attain sustainable economic development in a biosphere reserve, it is
necessary to thoroughly research and study all aspects of the location thoroughly. There are
7 research indicators (Table 7). Much of the research in the MCABR was initiated before
the area became a biosphere reserve. In fact, the Mammoth Cave area was designated as a
biosphere reserve in part because of the successful ecological and other research projects that
were taking place. The biosphere reserve designation provides a framework within which
cooperative research can continue (U.S. MAB, 1995).
Indicator 9 seems to be the best place to start. It asks: is the biosphere reserve used
for basic and applied research, especially those focusing on local issues or using interdisciplinary approaches? As mentioned previously, MCABR's main concerns are
groundwater hydrology and water-quality, and how these effect the biodiversity of the area.
These concerns began as merely a curiosity. In the 1950s and 1960s the main interest was
in the caves of the areas. Cavers in the area were interested in the resources found inside the
cave systems. Because of their interest, the NPS decided to allow some of them into
unexplored areas of Mammoth Cave. Many of these cavers shared a common interest in the
unique biotic and cultural resources of the cave area. Together they formed the Cave
Research Foundation (CRF), which is still playing an integral role not only in the MACA
but also in the MCABR (Mihalic, 1995).
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Table 7

Research Indicators

2. Are the factors leading to environmental degradation and unsustainable use of
biological resources identified.
8. Have regional demonstration sites been developed for the examination of socioeconomic and environmental problems of the region or for the sustainable use of
biological resources?
9. Is the biosphere reserve used for basic and applied research, especially those
focusing on local issues or using interdisciplinary approaches?
10. Is there a functional system of data management for the rational use of
research and monitoring results in the management of the biosphere reserve?
11. Is the reserve used for the developing and testing of methods and approaches
for the evaluation and monitoring of biodiversity, sustainability and quality of life
of its inhabitants?
12. Is the reserve being used to develop indicators of sustainability (in ecological,
economic, social and institutional terms) for the different productive activities
carried out within the buffer zones and transition areas?
24. Have mechanisms been developed for monitoring and assessing the
implementation of the Seville Strategy?

The CRF was not only allowed to study and explore the Mammoth Cave area, it was heavily
relied upon by the NPS, who at the time could not afford to pay for such work.

The

members of the CRF became professionals, scientists, and supporters of MACA and other
cave resources. However, it soon became apparent that a full-time researcher was needed
at Mammoth Cave. James Quinlan, a research geologist, was hired to continue to study the
karst area of Mammoth Cave. Through Quinlan's and the CRF's studies, it became apparent
that land uses of the area reflected directly on the cave resources. However, those study
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results were not quantified until much later. But enough data was gathered to convince the
Environmental Protection Agency to fund a multi-million dollar sewage system in the
MACA, Cave City, Park City, and Horse Cave area in order to meet the standards of the
Clean Water Act. This project began in the mid 1970s and was not completed until 1995
(Mihalic, 1995).
Despite the efforts of Dr. Quinlan and the CRF, before 1989, most of the studies on
water quality in the Mammoth Cave area were irregular and limited. In 1989 a group of
concerned citizens, private businesses, and government agencies, representing many
interests, began addressing the groundwater problems of the area. The information gathered
during this ongoing study is shared among the 27 different agencies that are represented.
Among the groups and agencies represented are MACA, Mammoth Cave Karst Area Water
Quality Oversight Committee (KAWQOC), the Mammoth Cave RC&D Council, Kentucky' s
Water Interagency Coordinating Committee (KWICC), and BRADD (MCABR, 1994).
The Mammoth Cave National Park Water Quality Monitoring Program (1990),
written by MACA, initiated a program promoting the following objectives:
(1) determine existing water quality of the
Green River, its tributaries, and the
groundwater basins affecting Mammoth Cave
National Park; (2) monitor trends in base
flow and event-related water quality;
(3) identify existing base flow (chronic)
and event-related (acute) water quality
problems in the Green River, its tributaries
and groundwater basins that affect the park;
(4) identify potential pollution sources and
problems; (5) determine compliance with
federal and state water quality standards;
(6) collect data that will help to determine
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the impact(s) of existing water quality on
biological, aesthetic and recreational
resources and values (p. 1).
Water quality monitoring is also taking place at Hidden River Cave (HRC). Located
in Horse Cave, Kentucky, HRC was closed in 1943 because pollution made it unsafe. In
1989, the ACCA took over the running and helped with the clean-up of HRC. In May 1993,
it reopened to the public along with the American Cave Museum (ACCA, 1993). Today,
the ACCA is beginning a water-monitoring program to compliment the educational
programs already in place at HRC (Milam, 1998).
Though water-quality monitoring is the most well-known project undertaken by the
MCABR, research is being, and has been, conducted on many other subjects. Many of the
faculty members and students from the nearby Center for Cave and Karst Studies, located
at Western Kentucky University (WKU), base their research on Mammoth Cave or the karst
area of the MCABR. For example, in the Spring of 1998, five WKU graduate students
presented research (at various conferences) pertaining to the Mammoth Cave area. Students
from WKU and other universities are encouraged and helped by MACA staff. Programs
such as the Earthwatch Program not only offer educational opportunities for citizens around
the world to participate in archeological and paleontological work but also contribute to the
ongoing research on early cave visitors (BRADD, 1994).
The NPS employees of Science and Resource Management at MACA are almost
continually involved in research concerning the MCABR. MACA has been chosen as the
prototype Long-Term Ecological Monitoring Park for karst landscapes (though not all
funding has been approved).

Responsibilities includes the monitoring of aquatic
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communities in the Green River, sinking streams, caves and springs, as well as the
monitoring of terrestrial life inside the cave. Other projects include research on the effects
of air pollution and UV-B radiation on plant and amphibian communities in the Park, an
inventory of phytoplankton, zooplankton, and periphyton in the Green River, monitoring of
avian productivity, and inventories of the mammals, reptiles, terrestrial arthropods and fungi
of the Park (MACA, 1993).
Research stations are placed throughout the MCABR. Maple Springs Research
Center is located in the core area, as well as an air-quality monitoring station. MACA also
supports hydrology and biology labs. The CRF and the ACCA, both contributing research,
are located in the zone of cooperative use. BRADD, located in the interaction zone, is the
home of a Global Positioning System (GPS) and Geographic Information System (GIS).
This system is used to link data collections of both natural and cultural features, update
existing maps, and to integrate existing information into a unified regional program (U.S.
MAB, 1995). Outside of the biosphere reserve's boundary is the Center for Cave and Karst
Studies located in the Geography and Geology Department of WKU (BRADD, 1994).
Along with the hydrologic, biotic, atmospheric, geologic, and archaeologic research,
there is also socio-economic research taking place in the MCABR. A study of the economic
development potential of the MCABR was written in 1994. This study complemented one
conducted by BRADD entitled An Overall Economic Development Planfor the Barren River
Area, which encompassed the whole ten-county area (BRADD, 1993). These studies
combine economic needs and development potential with the sensitive environment of the
MCABR karst area. Other studies include the Kentucky 2001 Plan for the Barren River
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Area (1995), a study by the Commonwealth of Kentucky and the BRADD, which focuses
on the social, environmental and economic conditions desired in this area, and the resoures
necessary to meet these goals. The University of Tennessee is also working on a study of
the economic impact of the operation of MACA and public visitation on local communities
(BRADD, 1994).
The answer to indicator 9 is obviously yes, the MCABR is being used for basic and
applied research. Therefore, a score of 3 for the level of implementation is appropriate. Is
the research effective? Water quality has improved dramatically in the MCABR during the
last nine years. Aquatic communities are making a comeback, especially in the HRC. More
and more is being learned about karst aquifers and how land use affects water quality. If
there is a weakness in research, it seems to be in the socio-economic area. Although
research is being conducted, the results are not as dramatic. Best Management Practices
(BMPs) are being used by many area farmers thanks to government funding, a direct result
of socio-economic and scientific research. But the area is still economically depressed.
However, it may be reasonable to expect the benefits from this kind of research to take
longer to be realized. Overall, the policies behind the basic and applied research of the
MCABR are very good and rate a score of 3.
Monitoring and evaluating biodiversity and sustainability are important facets of the
basic and applied research discussed regarding to indicator nine. Indicator 11 asks if the
reserve is used for the developing and testing of methods and approaches for the evaluation
and monitoring of biodiversity, sustainability, and quality of life of its inhabitants? The
MCABR is used for the testing and development of important methods and approaches
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designed for evaluation and monitoring, as evidenced by the installation of the first cave
atmospheric monitoring stations in April 1994. These were installed to evaluate the effect
human alterations have had on the "Historic Entrance" to Mammoth Cave. The results of
the monitoring have led to the installation of an ACCA Bat Gate with Plexiglas doors to
reduce the infiltration of cold air during the winter. This protective measure prevents
condensation near historic artifacts, which could cause rotting (Olson et al., 1997).
Recently, a wooden boardwalk was installed between the Rotunda and the Methodist
Church area in the historic section of Mammoth Cave. It was built because monitoring
devices revealed that dust raised from foot traffic on the dirt trails, as well as lint, was
damaging historic archaeologic ruins and interfering with cave biodiversity. The boardwalk
itself is a monitoring device. If this small section makes a difference, more will be added
(Olson, 1996).
The MCABR is being used to develop and test methods of evaluation and monitoring
biodiversity, sustainability and especially quality of life. The implementation of indicator
eleven receives the score of 3. Overall, the atmosphere for scientific creativity is good in
the MCABR. Visits to the office of Science and Resource Management at MACA, as well
as other government agencies involved in the MCABR, revealed an overall environment that
encourages creative problem solving. Consequently, a score of very good, or 3, is given to
the policies involved in indicator 11.
Indicator 2 asks if the factors leading to environmental degradation and unsustainable
use of biological resources are identified. This identification has been accomplished through
the research, testing, and monitoring described when evaluating indicators nine and eleven.
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Most of these factors are listed in the proposal to expand the MCABR submitted in 1994
(BRADD). The proposal specifically lists the main human impacts on the different habitats,
species, and cultural resources of the biosphere reserve. Other factors have been listed as
individual research projects have been completed. Of course there may be other factors
leading to environmental degradation and unsustainability that have not yet been identified.
However, water quality has vastly improved in the MCABR, thus demonstrating that many—
if not all— factors have been identified. Accordingly, indicator 2 receives an implementation
score of 3.
The two main purposes of identifying factors that lead to environmental degradation
and unsustainable use of biological resources are first, to enable the mitigation and
restoration of the areas affected; and second, to educate the public so these practices can be
avoided in the future. These goals seem to have been accomplished in the MCABR to a
reasonable extent. For example, agriculture was identified as a major cause of non-point
pollution in the biosphere reserve. Today there are 83 farms in the MCABR that are
exercising Best Management Practices (MCABR, 1998). Another example comes from the
ACCA publication American Cave Adventures that targets mainly school age children. The
Winter 1994 issue discusses cavefish, their dependence upon clean water, and the many
sources of pollution that can destroy their environment (Olson, 1994). This educational
publication is just one of the many I have read that identify sources of environmental
degradation affecting the MCABR. Based on my observations, the policies affecting
indicator 2 deserve a rating of 3, or very good.
In order to study the effects of research, monitoring, and modifications intended to
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clean up the environment, indicators of sustainability must be established. Indicator 12 asks
if the reserve is being used to develop indicators of sustainability (in ecological, economic,
social, and institutional terms) for the different productive activities carried out within the
buffer zones (in the case of the MCABR the zone of cooperation) and transition areas. This
inquiry is easily answered in ecological terms. The overall indicator is the core area, or
MACA. According to Meiman (1998), the Park is the "canary in the coal mine" for the
biosphere reserve. On a smaller scale, the aquatic communities are indicators of ecological
sustainability. There is a set of data that tracks these communities, giving a repeated base
line of aquatic communities in Parker, Hidden River, L&N and Mammoth caves (Olson,
1998). Indicators on economic, social, and institutional terms are not as easy to define. The
USDA is keeping track of costs and benefits associated with farms used for demonstrating
BMPs (Houchins, 1998). The success of BMPs is an indicator of economic sustainability.
Economic studies of the area have been done - studies such as the Mammoth Cave Biosphere
Reserve Sustainable Economic Development Study by BRADD, and the Economic Impact
Study by the EDA (BRADD, 1994). These studies are aimed at analyzing, mapping, and
defining the businesses of the area and their potential effect on MACA. Despite these
studies, indicators of economic sustainability for the MCABR (other than the obvious
earnings and income data from the census) do not exist. Nor do indicators in social and
institutional terms (again, other than census data). Consequently, the implementation of
indicator 12 receives a score of 1.
The indicators of ecological sustainability in the MCABR are quite good. However,
the Seville Strategy makes it quite clear that if biosphere reserves are to be successful, then
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the social, institutional, and economic needs of a society must be represented (U.N. MAB,
1995). It is easy in a capitalistic society to ignore social issues, even while addressing tough
environmental concerns. It would appear that the MCABR is guilty of doing just that.
Therefore, the policy behind indicator 12 receives only a score of 1, or average.
If the research taking place in a biosphere reserve is to be useful, an effective system
of data management must be in place. Indicator 10 asks if there is a functional system of
data management for the rational use of research and monitoring results in the management
of the biosphere reserve. In this age of more and better computer programs able to handle
data, the only excuse for not having an effective data management system is the cost. The
MCABR received a grant enabling it to purchase both GPS and GIS equipment (BRADD,
1995). On top of receiving a grant for the equipment, the MCABR also received a grant
from the U.S. Department of the Interior and the United States Geological Survey (USGS)
for FGDC Digital Geospatial Metadata training (Houston, 1995). The main equipment is
located at BRADD, but both WKU and MACA receive access, training, and data (BRADD,
1995). BRADD is now considered a metadata clearing house. One very beneficial project
accomplished by using the GPS system is the formation of groundwater hazard maps. These
maps enable emergency responders to keep hazardous spills that occur on Interstate 65, the
Cumberland Parkway, or the CSX railroad from entering the Turnhole Spring groundwater
basin. Avoiding such damaging results has been accomplished by mapping the exact
location of drainage ditches, culverts, collapses, and sinkholes leading to subsurface streams
relative to these major transportation corridors (MCAIBR, 1994).
The MCABR also is beginning to take part in MABFauna and MABFlora, which are
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biological inventory systems available on the Internet. These systems were initiated by the
Division of Environmental Studies at the University of California at Davis. They have been
operational since July of 1995. However, data from the MCABR is still not complete.
According to Franz (1998), computer and GIS specialist at MACA, there are a few problems
to deal with. Data exchange between BRADD and MACA is often slow and difficult.
However, this program, like most GIS programs, is still young ~ hence, the implementation
score of 2, or partially implemented. The policy score is also 2, or good.
One of the objectives of the biosphere reserve program is to share and disseminate
information. A way of accomplishing this task is to set up demonstration sites to showcase
the environmental problems of the area and the steps being taken to resolve them. Indicator
8 asks if regional demonstration sites have been developed for the examination of socioeconomic and environmental problems of the region or for the sustainable use of biological
resources. The answer to this question is yes. There are four demonstration farms exhibiting
BMPs. These farms are used in environmental education programs and to show visiting
farmers, scientists, economists, and others the steps the MCABR is taking to eliminate much
of its non-point source pollution (Meiman, 1998).
An unofficial demonstration site is the Hidden River Cave in Horse Cave, Kentucky.
Since the HRC was so obviously affected by pollution before 1989, and was so dramatically
changed by the clean-up efforts, the impact on visitors is inspiring. Although there is room
for more demonstration sites as opportunities arise, the MCABR is definitely on the right
track. The implementation score of indicator 8 is 3, or fully implemented. Since these sites
are not only educational, but also go straight to the heart of the ecological and economic
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problems of the MCABR, the policy is rated as 3, or very good.
The last research indicator, number 24, asks if mechanisms have been developed for
monitoring and assessing the implementation of the Seville Strategy.

When I began

investigating the MCABR and the biosphere reserve program in general, finding a method
or mechanism was one of my main concerns. I was unable to find any such mechanism.
This lack ,has prompted me to devise my own methodology, which I am using now. This
indicator is now in the planning stages, and therefore should receive a score of 1 as to
implementation. Although I admit to some subjectivity on this subject, I would rate the
policy, or the test itself, as a 2 or good.

Educational Indicators
Research is critical in helping us to understand the world around us and how we can
protect it. However, if this information is not passed on to others, it is of no value. There
are six educational indicators in the Seville Strategy (Table 8). They cover the education
of children through adults, as well as educators, administrators, and visitors. Indicator 13
asks if the local stakeholders are included in education, training, research and monitoring
programs. Once again, the identity of the "stakeholders" comes into question. There are
stakeholders that participate in most of these programs. For example, the GIS training
program included staff from BRADD, WKU, and MACA. The Water Quality Project
participants and researchers included members of each county's conservation district,
individual farmers, and several government agencies such as the NPS, the EPA, the USDA,
and the KAWQOC (MCKAWQOC, 1991). Though stakeholders are definitely
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Table 8

Educational

Indicators

13. Are the local stakeholders included in education, training, research and monitoring
programs?
14. Has there been visitor information produced about the biosphere reserve, its importance
for conservation and the sustainable use of biodiversity, its socio-cultural aspects, and its
recreational and educational programs and resources?
15. Has there been the development of ecology field educational centers within individual
reserves, as facilities for contributing to the education of school children and other groups?

16. Is the reserve used for on-site training and for national regional and local seminars?
17. Is there a local educational and training program for local communities and other local
agents (such as decision-makers, local leaders and agents working in production, technology
transfer and community development programs) geared toward enabling their full
participation in the planning, management and monitoring processes of biosphere reserves?
22. Are information and promotional materials developed about the Biosphere Reserve
Network which highlight the reserve's role in the Network?

participating, they are usually the same stakeholders, over and over again.

Thus, an

implementation score of 2, or partially implemented, seems appropriate.
One of the goals of the IBR program seems to be to include as many people as
possible in the activities of a biosphere reserve. This goal is a commendable, but not very
realistic. The MCABR has a group of dedicated individuals, representing a variety of
interests, that participate in most of the educational, training, research, and monitoring
programs initiated for or by the biosphere reserve. This group works well together and
accomplishes much. However, the fact that more stakeholders are not participating, or are
not encouraged to participate (Hoffman, 1998), persuades me to rate the policy as average
and give it a score of 1.
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Indicator 14 asks if there has been visitor information produced about the biosphere
reserve, its importance for conservation and the sustainable use of biodiversity, its sociocultural aspects, and its recreational and educational programs and resources. This indicator
is one of the easiest to score, because there is so little information. Before I undertook this
project, I had no access to information about biosphere reserves other than the Internet — and
I was working as a guide at MACA! Inquiries finally produced a little information on the
U.S. MAB program, including a little about the MCABR. However, this information is not
given to visitors. There is a fact sheet produced about the Mammoth Cave area being an
IBR and a World Heritage Site (Appendix 2). However, this information is no longer made
available. I had to ask the Park's publications specialist to print a copy for my use.
There is a reason this information is no longer provided to visitors. The previously
mentioned adverse publicity to these UN designations has prompted MACA staff to play
down these designations as much as possible. I am not convinced that this strategy is
healthy. Since an information sheet has been made, though not readily available, and some
information is available over the Internet, an implementation score of 1 is appropriate.
Ignoring a problem is usually not healthy. But that seems to be just what the MCABR is
doing in the face of controversy. The MCABR has done and is doing good things for the
community, as this analysis has already shown. Therefore, the policy score is -2, or poor.
Education of our children is the key to correcting past mistakes and continuing
successful endeavors. Indicator 15 asks if ecology field educational centers have been
developed at the reserve. MACA is home to an Environmental Education (EE) Center that
is separate from the regular interpretive activities of the Park. The program was established
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in the early 1970s and has changed and grown as the importance of the Mammoth Cave area
has become evident. EE's main focus is school children, mainly grades K - 8. Programs
offered are usually about four hours in duration, and emphasis is placed on individual class
curriculum. Classes have access to resources such as area hydrology, geology, caves, natural
history, cultural history, and myths and legends. As per federal regulations, no fee is
required when using MACA for educational purposes (MACA, N.D.).
These educational programs are not always restricted to the Park boundaries.
Sometimes children will be taken to Park Mammoth for a scenic look at the sinkhole plain.
Explanations are given here about the special hydrologic conditions of the Mammoth Cave
area. They are then driven to one of the demonstration farms to show some of the things
that can be done to reduce pollution in a karst aquifer (Ganci, 1998). Education of area
children about the problems and potential problems that come from living in a karst
landscapes is of primary importance to MACA and many educators living in the MCABR.
In the fall of 1996, the principal of Hiseville Elementary school initiated a partnership in
environmental education with MACA. An agreement was signed by the school and MACA,
in effect making the Park an extended classroom. EE staff saw each Hiseville class (K-6)
two times between January and May 1997. The sixth graders also spent a night a MACA
(Hart County News-Herald, 1997). This partnership began a program which lead to the
signing of three other partnership schools in the area (Ganci, 1998). Several more are in the
process of signing. Some of the things MACA promises to do for each partnership school
arel) provide staff to teach curriculum-based units of study and, 2) provide instruction with
assistance from school staff on subjects such as plants, trees, rocks, weather, life cycles,
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ecology, karst topography geology, geography, and Kentucky history.

The partnership

school agrees to 1) provide assistance to the Park's educational staff instructing students and,
2) provide transportation to and from the Park, as well as to different areas within the Park
(MACA, 1998).
Besides MACA, the ACCA participates in the environmental education of school-age
children. In May 1993 they opened the American Cave Museum, which was built to teach
people how to live in a karst area without damaging caves (ACCA, 1993). The museum,
along with Hidden River Cave, is operated by the ACCA, a nonprofit organization, with the
specific purpose of educating the public in conservation of cave and karst areas. Educational
programs for school age children are offered year round, though not free of charge (ACCA
Fact sheet, N.D.).
One of the most recent educational advancements is A Teacher's Guide to Man and
the Biosphere: Protecting, Conserving, and Using our Natural Resources (MCABR, 1998).
This publication provides teachers with information, worksheets and maps they can use in
their classrooms to teach biosphere reserve concepts. Since it was written by the MCABR
in conjunction with WKU, it also focuses on the problems of karst topography as well as
solutions that are being used, such as BMPs. A corresponding video is in production at this
time. This video, along with the publication will be an excellent resource for the school
teachers of this area (MCABR, 1998).
Both the EE staff at MACA and the staff at ACCA are proud of their
accomplishments. These programs have grown considerably since the early 1990s. Though
the biosphere reserve program is not specifically taught in either program, the concepts are.
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Both programs also have access to biosphere reserve information. This indicator is fully
implemented and receives a score of 3. Because these programs are dedicated to educating
youth holistically about the MCABR, and are quite inovative, the policy also receives a
rating of 3, or very good.
Indicator 16 asks if the reserve is used for on-site training and for national, regional,
and local seminars. The GIS training seminar, mentioned previously, is one of those
seminars. Teachers workshops are also held occasionally at MACA. For example, in July
1997 a workshop entitled People, Land and Water was held for Middle and High School
teachers (Ganci, 1998). In-service credit is offered for this type of workshop. These
seminars were locally geared. A Biosphere Reserve Workshop on Sustainable Development
(1996) was held jointly between the MCABR and the Land Between the Lakes Biosphere
Reserve Januaryl7andl8,1996. One day of the seminar was held at the Barren River
Regional Conference Center (MCABR), the other at Lake Barkly State Resort Park (Land
Between the Lakes). This regional seminar was meant to facilitate the exchange of ideas
between biosphere reserves.
For the past 18 years, workshops have been offered by the Center for Cave and Karst
Studies at WKU in conjunction with MACA. The workshops this year include Karst
Hydrology, Exploration of Mammoth Cave, Cave Ecology and Management, Speleology,
and Karst Geomorphology. These are short and intense workshops that can be taken for
college credit (both undergraduate and graduate) or for information only. They are designed
for students, groundwater hydrologists, geologists, engineers, environmental consultants,
government regulators, planners, and many others (Center for Cave and Karst Studies,
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1998).
According to Jeffrey Houchins of the USDA in Glasgow, there have been many
requests by local, national and international government agencies to come and learn from
the MCABR. Though consensus planning is popular, it is often unsuccessful. The MCABR
is an exception, and many have come here to observe and learn how consensus planning has
helped to solve the water quality problems of the area (Houchins, 1998). This indicator is
fully implemented and scored as a 3. The reserve is used for several different kinds of onsite training and seminars. Therefore, the policy score is 3, or very good.
Indicator 17 asks if there is an educational and training program for local
communities and other local agents geared toward enabling their full participation in the
planning, management, and monitoring processes of the biosphere reserve. I was unable to
find any such program, nor is any such program planned at this time. Consequently, both
the implementation and policy scores are 0.
The last educational indicator, number 22, asks if information and promotional
materials have been developed about the Biosphere Reserve Network that highlight the
reserve's role in the network. The U.S. MAB published Biosphere Reserves in Action: Case
Studies of the American Experience in 1995. Most of the case studies, including the study
on the MCABR, were written by the Partners in Parks in 1993, then updated by the
individual biosphere reserve. Featured in this publication is the MCABR, along with eleven
others. This publication is also found on the Internet by accessing the U.S. MAB home
page. By reading the case studies, the reader is able not only see the role of the individual
biosphere reserve in the Network but also compare reserves. Though this is an excellent
publication, there are no others.

Hence, the implementation score is 2, or partially
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implemented. The policy score is also 2, or good.
I hope that this analysis not only helps to identify individual strong and weak points
within the MCABR but also identifies general areas that are the biosphere reserve's strength
or weakness. This analysis can also serve as an example or guide for further research on this
particular biosphere reserve or for others at the national or international scale.

Chapter V
Results

Results and Discussion
As mentioned in the introduction, the general perception among participants is that
the MCABR is a successful program. However, perception does not always reflect reality.
The purpose of this analysis is not only to reveal if the perception is justified but also to
determine what programs make the MCABR successful or unsuccessful. Table 9 shows each
indicator and the corresponding implementation and policy score. In order to calculate the
implementation score, the individual scores were first added. The implementation score total
was 55. Then, a percentage was taken from the highest possible score of 72. Overall, the
MCABR's implementation score was 76%, which indicates a good implementation strategy.
The policy score was determined by first adding the individual policy scores. A total
of 46 was the result. An average was then taken, revealing a policy score of 1.92 in table
6, thus reflecting that the policies regarding the implementation of the MCABR are good.
The implementation and policy scores show that, according to the Seville Strategy, the
biosphere reserve program is a success and that its policies have made a significant impact
on the biodiversity, environmental management, and sustainable development of the
Mammoth Cave
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Table 9

Total Scores Evaluating Implementation and Policies
Indicator

Implementation

Policy

1

2

2

2

3

3

3

3

2

4

3

3

5

1

0

6

3

3

7

2

2

8

3

3

9

3

3

10

2

2

11

3

3

12

1

1

13

2

1

14

1

-2

15

3

3

16

3

3

17

0

0

18

3

3

19

3

2

20

3

3

21

3

1

22

2

2

23

2

1

24

1

2

Totals

55

46

Rating

76%, or good

1.92, or good

72
area. Therefore, I rejected hypothesis "a," which states that the Seville Strategy indicators
of IBR implementation reveal little evidence of policy success. As discussed in the
introduction, if successfully implemented, the Seville Strategy should produce positive
results.
In order to determine the strengths and weaknesses of the MCABR, I analyzed each
category of indicators by themselves. During my research, it seemed that the administrative
indicators would be the weakest category of all (Table 10). However, for the most part, the
indicators seemed to be fully implemented, though the policies fall a little short. The
administrative implementation score of 85% is nine percentage points above the total
implementation score and only one percentage point away from being considered an
excellent implementation score. The policy score, of two, is just barely above the total
policy score.

It would appear from the policy and implementation scores, that the

administrative end of the MCABR is close to being fully implemented and that the related
policies are good, but could be improved. Most of the needed improvements, according to
the indicators, need to focus on including more stakeholders, especially from the private
sector.
My perception of the research taking place in the MCABR was that it was very good
or excellent. I have heard about different research projects taking place at and around
MACA since I began my studies at WKU. Recently, I have observed first hand some of that
research. Therefore, I was somewhat surprised when the scores for the research indicators
were not as high as I expected (Table 11). Upon taking a closer look, however, I realized
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Table 10

Administrative and Economic Scores
Indicator

Implementation

Policy

1

2

2

3

3

2

4

3

3

5

1

0

6

3

3

7

2

2

18

3

3

19

3

2

20

3

3

21

3

1

23

2

1

Totals

28

22

Rating

85%, or good

2, or good

that my initial perceptions were not unfounded. There are only seven research indicators.
Hence, one or two low scores can lower the totals for this category dramatically. The low
scores indicated in this category were from indicators 12 and 24.
category that need further work areas follows:

The two areas in this

the development of indicators of

sustainability in the zones of cooperation and transition; and the development of
methodologies, such as this one, to monitor and assess the implementation of the Seville
Strategy. Despite shortcomings in these areas, the research implementation score was 76%,
or good. The policy score, at 2.43, was the higher by 0.43 than the other two categories.
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Research Scores

Table 11
Indicator

Implementation

Policy

2

3

3

8

3

3

9

3

3

10

2

2

11

3

3

12

1

1

24

1

2

Total

16

17

Rating

76%, or good

2.43, or good

During my research I was very impressed by many of the educational programs of
the MCABR. Indeed, my perception was that these programs were excellent. However,
other programs are failures. The results of my study showed that the education indicators
fared worst of all (Table 12). Though the education of school children in the MCABR is
excellent, the education of visitors and local communities in general is average to poor. The
reason seems to be due to the hostility caused by rumors of a United Nations takeover. I
have noticed from my experience with cave visitors that many people believe the U.S. is
giving property, including National Parks, to the United Nations. A few people even believe
that U.N. troops, armaments, and ammunition are hidden at MACA and in the cave itself.
The administrators of MACA and the MCABR seem to believe that suppressing information
about the biosphere reserve program will reduce some of the hostility expressed towards the
Federal Government by local citizens and visitors to the area. I suspect that the
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implementation and policy scores reflect this attitude. The implementation score was 61%,
or average, and the policy score was only 0.857, also average.
The results from this analysis should be used to continue to implement the goals and
objectives of the Seville Strategy. As shown in this analysis, though sometimes these goals
are not completely compatible with an individual biosphere reserve, overall implementation
can produce positive results.
Table 12

Educational Scores
Indicator

Implementation

Policy

13

2

1

14

1

-2

15

3

3

16

3

3

17

0

0

22

2

2

Total

11

7

Rating

61%, or average

0.857, or average

Chapter VI
Discussion and Conclusion

Recommendations for the MCABR
According to my analysis, the MCABR is progressing well in the administrative and
research areas. This statement does not mean that some improvements in these areas are not
called for. For example, perhaps more stakeholders could be included if there were periodic
open meetings to which representatives from a list of stakeholders aiespecifically invited.
These meetings should also be open to television and newspaper reporters. This approach
would be one way to dispel the mythology concerning U.N. conspiracies.
The weakest link in the MCABR is education. Nevertheless, organized educational
events, such as programs for school-age children, and courses for college students, are very
successful. The problem exists with visitor and community education. Part of the difficulty
stems from the fact that there is little organization involved with this type of education.
Misinformation and lack of education invite speculation and fantasy. For example, Mammoth
Cave and Land Between the Lakes area residents expressed so much concern about a United
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Nations takeover that the Kentucky Senate passed a resolution opposing the Biosphere
Reserve program (1997). There is very little truthful information contained in this resolution
(Appendix 3). Obviously, the senators responsible for this resolution were very misinformed
and did not take the time to investigate fully the purpose of the IBR designation.

If

information about the MCABR had been easier to obtain and better organized, this resolution
might not have been passed. The MCABR should put more emphasis on organizing visitor
and community education on the purpose and benefits of the IBR program.

Recommendations for Further Research
As indicated previously, I was unable to find a methodology for measuring the
successful implementation of an IBR. However, the writers of the Seville Strategy felt that
a method should be developed (as noted in indicator 24). Therefore, my research is an
attempt to formulate the first step in what should be an ongoing analysis of the policies of the
MCABR, as well as to develop a model for the analysis of other IBR programs. This is not
to say that my methodology is without problems. Bias is always a problem when using
quantitative analysis to measure qualitative material. Hence, other studies involving the
MCABR and other IBRs, using different approaches would help to eliminate some bias.
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Another way to approach this study might be a survey of those directly involved in, or
affected by, the biosphere reserve, allowing these people to rate or score each indicator. All
subjectiveness would not be removed, but if used in conjunction with my analysis, the results
should contain less bias.
Though objectivity may be difficult in an analysis of this sort, we as humans can better
evaluate our performance if we quantify our research. Quantitative approaches are inherently
difficult in assessing policy, not only because of subjectivity but also because policies on paper
do not always reflect policies in practice. Therefore, in policy analysis, it is not only necessary
to analyze the policies themselves but also their outcomes. A better way of quantifying the
analysis at the MCABR (or other IBRs) might be to measure socio-economic (i.e. income
or earnings) or physical (i.e., water quality) changes through time. However, a time period
of at least 10-20 years is necessary for this kind of analysis. The IBR program at Mammoth
Cave is only 8 years old. This type of analysis could play an important role in future research.
Another point that should be considered in future analysis of the implementation of
the Seville Strategy is that the positive environmental and economic policies implemented in
the MCABR probably would have been developed without the IBR program. Thus, another
problem with assessing the success of the implementation of the Seville Strategy is dealing
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with the issue of what would have happened anyway. However, it is important to remember
that, in a perfect world scenario, the Mammoth Cave area (or any other biosphere reserve
location) should not have received an IBR designation if most of the Seville Strategy
indicators had not been implemented in the first place.
In order for further research to be the most effective, the list of indicators provided
in the Seville Strategy should be analyzed and possibly rewritten. Some of them are vague and
difficult to interpret. For example, the term "stakeholder" is used in several of the Seville
Strategy indicators. The ambiguity of this term leads not only to confusion on how these
indicators should be rated but also as to how they should be implemented. Stakeholders come
in all shapes and sizes. Though visitors to the Mammoth Cave area have an interest in the
MCABR, their interest is not as practical or functional as that of a farmerin the zone of
cooperation, or a business owner in the zone of interaction. Therefore, a distinction should
be made, clarifying exactly who the stakeholders are. If the indicators are clarified, the
corresponding analysis will more accurately portray how well the IBR is implemented.
More specific problems pertaining to the MCABR also need to be examined. For
example, there is a proposal to build an air freight facility in north Warren County. This
facility could dramatically effect economic growth, real estate values, water-quality, and
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biodiversity. The nature of these effects is unknown. With sound environmental planning,
the biosphere reserve could benefit from the air park. Without it, the effects could be
detrimental. As this area contines to grow and develop, the MCABR is in the position to play
an important role in encouraging sustainable development.

Conclusion
When I began researching the MCABR, I found that the IBR program was considered
a success by many individuals. However the research revealed that the IBR program had very
little impact on the Mammoth Cave area. It was the ability of many people and many agencies
to work together and solve problems through consensus planningthat earned the Mammoth
Cave area the right to be called an International Biosphere Reserve. Once this designation
had been earned, the IBR program offered guidelines, information, and the sharing of research
designed to help the individual biosphere reserve continue to maintain biodiversity and
sustainable development.
Vice President A1 Gore, in his book Earth in the Balance: Ecology and the Human
Spirit (1992), talks about how it is necessary for us to have a change in character in order to
change our relationship with the global environment. He says that the time has come for us
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to stop ignoring the problem, hoping that we, as humans, can adapt as we have so often in
the past. He writes:
Perhaps because it is unprecedented, the
environmental crisis seems completely beyond
our understanding and outside of what we call
common sense. We consign it to some seldom
visited attic in our minds where we place ideas
that we vaguely understand but rarely explore.
We tag it with the same mental labels we
might use for Antarctica: remote, alien,
hopelessly distorted by the maps of the world
we inhabit, too hard to get to and too
unforgiving to stay very long. When we do
visit this attic, when we learn about how
intricately the causes of the crisis are woven
into the fabric of industrial civilization, our
hope of solving it seems chimerical. It seems
so forbidding that we resist taking even the
first steps toward positive change (p. 239).

According to Commoner (1990), there are two spheres in this planet, the ecosphere
and the technosphere, and they are at war with each other. The best case scenario would not
have either side winning this war, but have them making peace, or compromising with each
other. In order to make peace and to solve environmental problems, people at the local level
must be educated and they must get involved. Though local planning is the most efficient way
to enact environmental principles, the fact that every place on the planet is linked makes
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global planning also a necessity.
The U.N. International Biosphere Reserve Program has the potential to link the
different ecosystems of the world, along with their economic counterparts, not just by
protecting a core area, but by establishing buffer, interaction, and transition zones and
encouraging local participation. Despite its potential the IBR program is not without fault.
On the contrary, just being part of the United Nations takes away much of its credibility in
some countries, the United States included. Being a part of the U.N. also means being part
of a large multi-national bureaucracy. In such an environment, politics often play a big role
in filling leadership positions and, therefore, in decision-making. However, the IBR program
is flexible and can be successful, as proven by the Mammoth Cave Area Biosphere Reserve
program. If local authorities, private citizens businesses, and government agencies follow
the example of the MCABR, and use consensus planning to fulfill the guidelines of the IBR
program, it may be possible to proclaim a truce between the ecosphere and the technosphere
and to halt, if not reverse, environmental degradation.

Appendix I
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CAVE

NATIONAL

WORLD

PARK

HERITAGE SITE

Mammoth Cave National Park was authorized
by Congress in 1926 and was established July 1,
1941, to protect and preserve the natural envi- ' •
ronment within its boundaries. It is cdminis-'
tered by the National Park Service, U.S. Department of the Interior.
On October 27, 1991, Mammoth Cave National
Park joined the ranks of renowned places like
Australia's Great Barrier Reef, Egypt's Pyramids
of Giza, Nepal's Kathmandu Valley, a n d India's
Taj Mahal Historic Park. The United Nations
Educational Scientific and Cultural Organization (UNESCO) designated Mammoth Cave ' ;
National Park as a World Heritage Site for its ...
exceptional natural features, its habitat for "V
threatened and endangered species, a n d its
association with events and persons of world
historic and archeological significance.
Mammoth Cave National Park, unlike many
sites on the list, is known for its natural heritage
as well a s its cultural heritage. Mammoth Cave
is the most extensive known cave system in the
world, with more than 345 surveyed miles of
cave passageways. Carbonate a n d sulfate
mineral deposits decorate portions of the cave
with a great variety of forms. Over 130 species
from many animal groups have b e e n found in
the cave and more than 25 of these live only in
underground environments.

fib

Fossils of prehistoric creatures such a s brachiopods, crinoids, and corals are found throughout
the Mississippian-age rock that makes up the
cave.
The park's association with h u m a n s b e g a n
nearly 12,000 years ago. Pre-columbian Indians
identified from four cultural periods
(Paleoindian, Archaic, Woodland, a n d Mississippian) occupied the park a n d its environs.
People from the Early Woodland Period a r e
particularly significant because they were the
first to practice organized horticulture in North
America. Some of these people entered the
cave and collected minerals from the walls and
sediment. These people explored further into
Mammoth Cave than any other cave in the
world - over three miles distant from any probable point of entry.

INTERNATIONAL

BIOSPHERE

RESERVE
On February 7, 1990, Mammoth Cave National
Park again gained prestigious international
status when UNESCO designated the Mammoth
Cave area as a unit of the international Network
of Biosphere Reserves to assess the effects of
human manipulations upon the area.
Biosphere reserves are important or unique
natural environments where conservation a n d
sustained use of the natural resources are
combined. They represent specific types of
ecosystems such a s deserts, semi-deserts, f i
tropical grasslands and temperate deciduous
woodlands. These special areas are targets for
research, monitoring, and education. Cooperation among government policy makers, scientists, and local citizens is of primary importance
to the system in order to ensure the conservation
of the regional culture, its environments and
resources.
Mammoth Cave National Park has become a
key area for international research on karst
hydrology and cave ecosystems. The biosphere
reserve, which includes the watershed area
south of the park known as the sinkhole plain,
encompasses 60,000 acres.
The surface landscape is dominated by a mixed
hardwood forest with 84 species of trees. The
Big Woods, a 307-acre stand of fragmented old
growth forest, is an example of the grandeur
that ell of Mammoth Cave National Park will
someday possess.
Greer. Fiver, designated a significant freeflowir.g stream, bisects the park from east to
west and provides habitat for 84 species of fish,
47 species of freshwater mussels, and many
other invertebrates. The Green River is intimately connected with the sinkhole plain and
the underground streams where water resurges
at several large springs. The lack of surface
drainage, combined with enclosed valleys,
sinkholes ar.d caves, makes this Biosphere
Reserve one of the world's classic karst areas.
The cooperctior. among the entities to m a n a g e
the lend and water resources to meet human

n e e d s while conserving natural r e s o u r c e s is o n e
of the most important g o a l s of the UNESCO
M a n a n d the Biosphere Program.
Continuous resource monitoring, a n d environm e n t a l e d u c a t i o n will t e a c h u s how the ecosystems work, how we a r e c h a n g i n g t h e m a n d how
to k e e p the ecosystems a n d the societies that
d e p e n d on them healthy.
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KENTUCKY SENATE RESOLUTION #35, May 1997, OPPOSING BIOSPHERE
AND BIODIVERSITY
A R E S O L U T I O N o p p o s i n g t h e B i o s p h e r e s R e s e r v e s d e s i g n a t i o n of the M a n a n d t h e B i o s p h e r e
P r o g r a m and u r g i n g t h a t t h e p r o p o s e d B i o - d i v e r s i t y T r e a t y not be ratified by t h e U n i t e d S t a t e s .
W H E R E A S , the United Nations has promoted a Biosphere Program throughout the world; and
W H E R E A S , t h e B i o s p h e r e P r o g r a m t h r e a t e n s to place millions of Acres of land u n d e r t h e c o n t r o l of
U n i t e d N a t i o n s via a g r e e m e n t s a n d / o r e x e c u t i v e orders; a n d
W H E R E A S , t h e U n i t e d N a t i o n s C u l t u r a l , E d u c a t i o n a l , a n d Scientific O r g a n i z a t i o n s ( U N E S C O ) h a s
c r e a t e d a w o r l d w i d e s y s t e m of 3 2 8 B i o s p h e r e R e s e r v e s in 82 n a t i o n s , a n d
W H E R E A S , 4 7 U n i t e d N a t i o n s - d e s i g n a t e d B i o s p h e r e R e s e r v e s are with- in t h e s o v e r e i g n b o r d e r s of
t h e U n i t e d S t a t e s , a n d t w o U n i t e d N a t i o n s d e s i g n a t e d B i o s p h e r e R e s e r v e s are w i t h i n t h e C o m m o n w e a l t h of
Kentucky; and
W H E R E A S , n e i t h e r t h e legislature of t h e C o m m o n w e a l t h of K e n t u c k y nor t h e C o n g r e s s of t h e U n i t e d
States has considered, debated, or approved such designations; and
W H E R E A S , s u c h d e s i g n a t i o n s r e q u i r e strict l a n d use m a n a g e m e n t p r o c e d u r e s a s a r e s e t f o r t h in t h e
1 9 9 4 Strategic Plan f o r t h e U n i t e d S t a t e s M a n a n d t h e B i o s p h e r e P r o g r a m , as p u b l i s h e d by t h e U.S S t a t e
D e p a r t m e n t , f u r t h e r d e s c r i b e d in t h e G l o b a l B i o d i v e r s i t y A s s e s s m e n t , published by t h e U n i t e d N a t i o n s
E n v i r o n m e n t P r o g r a m , e x p r e s s l y f o r t h e C o n f e r e n c e s of t h e Parties to t h e C o n v e n t i o n on B i o l o g i c a l
Diversity and;
W H E R E A S , B i o s p h e r e R e s e r v e s are, by d e f i n i t i o n , d e s i g n e d to continually e x p a n d e a c h of t h e t h r e e
z o n e s ; c o r e p r o t e c t e d z o n e , b u f f e r z o n e , a n d z o n e of c o o p e r a t i o n ; a n d
W H E R E A S , B i o s p h e r e R e s e r v e s are e x p e c t e d to be t h e nucleus of the s y s t e m of p r o t e c t e d a r e a s
required by Article 8 of t h e C o n v e n t i o n on B i o l o g i c a l D i v e r s i t y as e x p r e s s e d in t h e m i n u t e s of t h e first
m e e t i n g of t h e C o n f e r e n c e of t h e Parties; and
W H E R E A S , no land o w n e r w i t h in r e a c h or p o t e n t i a l r e a c h of the Biosphere R e s e r v e s h a s input or
r e c o u r s e to land use m a n a g e m e n t p o l i c i e s of U N E S C O or t h e C o n f e r e n c e of the Parties to t h e C o n v e n t i o n
o n B i o - l o g i c a l Diversity; a n d
W H E R E A S , no b o d y of e l e c t e d officials, w h e t h e r local, s t a t e , or federal, has input, r e c o u r s e , or v e t o
p o w e r o v e r s u c h land use m a n a g e m e n t policies t h a t m a y be prescribed by either U N E S C O or t h e
C o n f e r e n c e of t h e Parties to t h e C o n v e n t i o n o n Biological Diversity; a n d
W H E R E A S , e v e n t h o u g h t h e C o n v e n t i o n on B i o l o g i c a l Diversity has not b e e n ratified by t h e U n i t e d
S t a t e s S e n a t e , the v e r y p r e s e n c e of U n i t e d N a t i o n s B i o s p h e r e R e s e r v e s on A m e r i c a n soil d e m o n s t r a t e s t h e
c o m p l i a n c e w i t h an i n t e r n a t i o n a l t r e a t y t h a t h a s not been ratified; a n d
W H E R E A S , the u s e of land in b i o s p h e r e a r e a s f o r o r d i n a r y c o m m e r c i a l or a g r i c u l t u r e p u r p o s e s m a y
be s e v e r e l y r e s t r i c t e d or e l i m i n a t e d ; and
W H E R E A S , t h e M a m m o t h C a v e a r e a a n d t h e L a n d B e t w e e n the Lakes area h a v e a l r e a d y b e e n
d e s i g n a t e d as B i o s p h e r e R e s e r v e s ; and
W H E R E A S , n o n e of t h e c u r r e n t a r e a s i n c l u d e d w i t h i n t h e B i o s p h e r e P r o g r a m in K e n t u c k y h a v e b e e n
included at t h e r e q u e s t of or w i t h c o n s e n t of t h e G e n e r a l A s s e m b l y of the C o m m o n w e a l t h of K e n t u c k y ; a n d
W H E R E A S , t h e G e n e r a l A s s e m b l y d o e s n o t believe that a r e q u e s t f r o m the N a t i o n a l Park S e r v i c e or a
tourist and c o n v e n t i o n s e r v i c e s h o u l d be a d e q u a t e to s u b j e c t land in K e n t u c k y to t h e c o n t r o l of t h e U n i t e d
N a t i o n s or a n y o t h e r f o r e i g n parties; and
W H E R E A S , t h e a r e a s e n c o m p a s s e d by t h e s e r e s e r v e s include not only public, but private, l a n d s ; a n d
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W H E R E A S , the placing of e n v i r o n m e n t a l o r o t h e r r e s t r i c t i o n s u p o n t h e use of private l a n d s h a s b e e n
held by a n u m b e r of r e c e n t United S t a t e s S u p r e m e C o u r t d e c i s i o n s to c o n s t i t u t e a t a k i n g of t h e land for
public p u r p o s e s ; a n d
W H E R E A S , the p r o p o s e d B i o d i v e r s i t y T r e a t y , if ratified by t h e U n i t e d S t a t e s , w o u l d ultimately lead to
the reality that K e n t u c k i a n s could not u s e t h e i r p r i v a t e a n d public lands in t h e m a n n e r to w h i c h t h e y have
been a c c u s t o m e d ; and
W H E R E A S , there are no p r o p o s a l s e i t h e r to p u r c h a s e t h e private l a n d s by the U n i t e d S t a t e s or the
United Nations; and
W H E R E A S , the restrictions c o n t e m p l a t e d t o g e t h e r w i t h t h e o u t s i d e c o n t r o l of t h e l a n d e n c o m p a s s e d
by a B i o s p h e r e R e s e r v e c o n s t i t u t e s an u n l a w f u l t a k i n g of t h a t land in violation of t h e C o n s t i t u t i o n of the
U n i t e d S t a t e s , to w i t :
Article I, S e c t i o n 8, C l a u s e 17, before a n y s t a t e l a n d s can be p u r c h a s e d , t h e c o n s e n t of the
s t a t e legislature a n d not t h e s t a t e e x e c u t i v e b r a n c h m u s t be o b t a i n e d
Article IV, S e c t i o n 3, C l a u s e 2, w e n o t e t h a t , " [ N ] o t h i n g in this C o n s t i t u t i o n shall be so
c o n s t r u e d a s to P r e j u d i c e a n y C l a i m s of t h e U n i t e d S t a t e s , or any particular state."
Article IV, Section 4, w e note t h a t , " T h e U n i t e d S t a t e s shall g u a r a n t e e to e v e r y S t a t e in this
union a R e p u b l i c a n F o r m of G o v e r n m e n t . "
A m e n d m e n t V of the C o n s t i t u t i o n of t h e U n i t e d S t a t e s , " n o r [shall a n y person] be d e p r i v e d of
life, liberty, or p r o p e r t y , with d u e s p r o c e s s of law, nor shall private property be t a k e n for
public, use, w i t h o u t j u s t c o m p e n s a t i o n . " ; a n d
W H E R E A S , the virtual ceding of t h e s e l a n d s t o t h e U n i t e d N a t i o n s l e a v e s t h e r e s i d e n t s w h o o w n the
land, local g o v e r n m e n t s , a n d the C o m m o n w e a l t h o f K e n t u c k y a n y legitimate f o r m of r e d r e s s of g r i e v a n c e s
for input into a n y d e c i s i o n - m a k i n g p r o c e s s r e l a t i n g to t h e B i o s p h e r e R e s e r v e ; a n d
W H E R E A S , u n d e r Article VI of t h e C o n s t i t u t i o n of t h e U n i t e d S t a t e s , this treaty w o u l d be g i v e n e q u a l
f o o t i n g w i t h the C o n s t i t u t i o n of the U n i t e d S t a t e s , t h u s e f f e c t i v e l y p r e c l u d i n g a n y legal m e a n s of r e d r e s s ;
and

W H E R E A S , the G e n e r a l A s s e m b l y of t h e C o m m o n w e a l t h of K e n t u c k y d o e s not w i s h to h a v e p o r t i o n s
of its l a n d area controlled by f o r e i g n m i n i o n s o v e r w h i c h it has no control a n d w h o are not s u b j e c t to its
laws;
NOW, THEREFORE,
Be it resolved by t h e S e n a t e of t h e G e n e r a l A s s e m b l y of t h e C o m m o n w e a l t h of K e n t u c k y :
S e c t i o n 1. T h e G e n e r a l A s s e m b l y of t h e C o m m o n w e a l t h of K e n t u c k y is unalterably p p o s e d to the
i n c l u s i o n of any land w i t h i n t h e b o r d e r s of t h e C o m m o n w e a l t h w i t h i n t h e p u r v i e w of the B i o d i v e r s i t y T r e a t y
or a n y biodiversity p r o g r a m w i t h o u t t h e e x p r e s s c o n s e n t of t h e G e n e r a l A s s e m b l y of t h e C o m m o n w e a l t h of
K e n t u c k y , as p r o v i d e d by t h e C o n s t i t u t i o n of t h e U n i t e d S t a t e s a n d t h e C o n s t i t u t i o n of K e n t u c k y .
Section 2. The G e n e r a l A s s e m b l y u r g e s t h e m e m b e r s of t h e C o n g r e s s of t h e U n i t e d S t a t e s , a n d
e s p e c i a l l y t h e K e n t u c k y d e l e g a t i o n to t h e C o n g r e s s of t h e U n i t e d S t a t e s , to o p p o s e ratification of this treaty
a n d t h e inclusion of a n y land w i t h i n t h e C o m m o n w e a l t h of K e n t u c k y in a n y b i o s p h e r e p r o g r a m of t h e
United Nations.
Section 3. T h e Clerk of t h e S e n a t e is h e r e b y d i r e c t e d to t r a n s m i t copies of this r e s o l u t i o n to:
the H o n o r a b l e Bill Clinton, President, 1 6 0 0 P e n n s y l v a n i a A v e n u e , W a s h i n g t o n , D . C . 2 0 5 1 0 ;
t h e H o n o r a b l e M a d e l e i n e K. Albright, 2 2 0 1 "C" S t r e e t , N.W., 13 W a s h i n g t o n , D.C. 2 0 5 2 0 ;
t h e H o n o r a b l e W e n d e l l H. Ford, 1 7 3 A R u s s e l l S e n a t e Building, W a s h i n g t o n , D.C. 2 0 5 1 0 ;
the H o n o r a b l e Mitch M c C o n n e l l , 3 6 1 1 A R u s s e l l S e n a t e O f f i c e Building, W a s h i n g t o n , D.C. 2 0 5 1 0 ;

t h e H o n o r a b l e Ed Whitfield, 2 3 6 C a n n o n H o u s e O f f i c e Building, W a s h i n g t o n , D . C . 2 0 5 1 5 ;
t h e H o n o r a b l e R o n L e w i s , 4 1 2 C a n n o n H o u s e O f f i c e Building, W a s h i n g t o n , D . C . 2 0 5 1 5 ;
t h e H o n o r a b l e A n n e N o r t h u p , 1 0 0 4 L o n g w o r t h O f f i c e building, W a s h i n g t o n , D.C. 2 0 5 1 5 ;
t h e H o n o r a b l e J i m B u n n i n g , 2 4 3 7 R a y b u r n H o u s e O f f i c e Building, W a s h i n g t o n , C . C . 2 0 5 1 5 ;
t h e H o n o r a b l e Harold R o g e r s , 2 4 6 8 R a y b u r n O f f i c e Building, W a s h i n g t o n , D . C . 2 0 5 1 5 ,
a n d t h e H o n o r a b l e S c o t t y B a e s l e r , 113 C a n n o n H o u s e Office Building, W a s h i n g t o n , D . C . 2 0 5 1 5 .
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